LAKE OKEECHOBEE

WATER SUPPLY MANAGEMENT
| PLAN

July 1985

Prepared By:
South Florida Water Management District




Lake Okeechobee Water Supply Management Plan
Introduction

I. Summary
II. Water Conditions
III. System Water Supply Demands
IV. Results of Modeling Efforts
V. Development pf Decision Criteria
A. Options for Increasing/Conserving Lake Storage |
B. Effectiveness of the SFWMD’s Lake Okeechobee Water
Quality Management Plan, Year One: October 1984 -
September 1985

C. Decision Graph
1. Backpumping and Interim Action Plan Lines
2. Conservation of Lake Okeechobee Storage -
Implementation

VI. Backpumping Mitigation Measures
APPENDIX A Pesticide/Herbicide Laboratory Results
APPENDIX B Taylor Creek-Nubbin Slough Project, Rural

Clean Water Program, Annual Progress Report,
November 1984

This publication was produced at an annual cost
of $930.00 or $1.86 per copy to inform the public.
500 790 Produced on recycled paper.




Introduction

Lake Okeechobee has often been referred to as the liquid heart of south
Florida. It is the most efficient water storage facility within the South Florida Water
Management District boundaries. It is truly an integral part of the regional system,
and hasa water supply storage capacity of 3,221,000 acre-feet, more than one trillion
gallons!

Unfortunately, by mid-July 1985 the lake had dropped to 70% below its
maximum. It was becoming evident there v#ould not be enough available water in
storage to meet south Florida’s ever growing demands through the next dry season
into 1986. | |

In south Florida we have the capability of drawing from a regional surface
water storage system rather than relying on local rainfall recharge alone. Although
we use the regional nature of the system infrequently, when the need arises we have
to be ready. This is why the supply of available water in Lake Okeechobee is so
important to the operation of the total water management system.

In recognition of the problems associated with ever increasing growth and its
inevitable impact on our finite water supply, the South Florida Water Management
District has built flexibility into its management practices. |

This flexibility is reflected in our Core Mission Statement which states that it
is the District’s responsibility to manage water and related resources for the benefit
of the public and in keeping with the needs of the region for the purposes of
providing: environmental protection and enhancement; water suppy; flood pro-
tection; and water quality protection.

Most of the time we are able to operate the system for the maximum benefit of
environmental protection and enhancement along with water quality protection.

However, the subtropical climate of south Florida dictates that we must periodically



operate in a flood control or water supply mode which may override environmental
considerations.

Needed releases from the lake to meet heavy water demands, combined with
high natural losses from evapotranspiration and continued lack of rainfall, led to the
criticalliy low Lake Okeechobee level of 11.85 feet NGVD on July 11, 1985, In
anticipation of the computer predicted possibility of a serious water shortage next
year, the District found it necessary to suspend the DER approved Interim Action
Plan in order to bolster reserves in the lake.

The South Florida Water Management District does not support backpumping
from the nutrient enriched Everglades Agricultural Area (EAA) into Lake Okee-
chobee as a long range strategy for increasing water supplies. This operational
procedure is employed only under strict emergency conditions. Technical data
support this particular water management option as the most appropriate short term
tool available to help increase lake storage at this time,

The District has undertaken numerous studies to determine the state of Lake
Okeechobee’s health, Long term protection of this valuable resource is paramount to
the District. We have a stringent monitoring program in place during backpumping:
samples are taken daily during backpumping events and field measurements are
reported to District headquarters immediately. The data collected is used to strictly
eni:orce operating criteria. Our analyses to date indicate that no use impairment has
occurred as a direct result of backpumping.

Our goal is for a long range strategy incorporating both protection of the lake
as well as insuring an adequate water supply for south Florida’s growing population.
The District’s primary water management objective in the EAA is to improve the
quality of the water so that it will be available for all beneficial uses. To accomplish
this objective, the agricultural community, in conjunction with the Water

: Management District, is expected to immediately initiate engineering, economic,
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and feasibility studies of all water management alternatives for improving water
quality in the EAA,

The only currently available operational option that can increase lake storage |
is backpumping; however, other water management techniques have been success-
fully— employed to help conserve a dwindling water supply during a drought period.

The District’s Water Shortage Plan, developed to protect the water resources
and to assure equitable distribution of available water supplies among all water
users during times of shortage, was put into action this spring to help reduce the
heavy demand. The District received excellent cooperation from local governments
and landowners in implementing the Plan. Water conservation material was
printed and distributed by the District. A long range public education program is
currently under development. The District encourages water conservation as a year-
round way of life, not just to be emphasized during times of shortage.

Another way to stretch a limited supply is to recognize the benefits of water
reclamation. At least half of the 200 gallons of water used per person per day in
south Florida is allocated to landscape irrigation. Many golf courses in our District
are already using treated wastewater for irrigation purposes and several more are in
the process of converting to this highly efficient reuse of the resource. In recognition
of the importance of this water conservation practice, the Distriet’s Water Shortage
Pl:;n exempts golf courses that exclusively use wastewater effluent for irrigation
from any water use restrictions. |

Wise water management requires constant readjustment, fine tuning, and
revision to deal adequately with a system which is always in a state of flux. The
South Florida Water Management District is charged with attempting to balance an
unpredictable natural resource against a variety of unlimited and constant
demands. The flexible approach which we use to operate this system should allow us

“to successfully meet the challenge of water management in the future.



I. SUMMARY

The purpose of this report is to provide relevant background information on

the Lake Okechobee water supply situation as of the July 11-12, 1985 Governing
_Board meeting, and the rationale for decisions regarding suspension of the Interim

Action Plan and other lake storage conservation measures.

Lake Okeechobee plays a vital role in the regional water supply for south
Florida. It serves as the primary water suppljr for the Everglades Agricultural Area
(EAA) and several urban communities located near the lake (Okeechobee, Moore
Haven, Clewiston, South Bay,. Belle Glade, and Pahokee), and as a backup,
secondary source of supply for the Lower East Coast (LEC) urban areas (Palm Beach,
Broward, Dade, and Monroe Counties), Everglades National Park, and the Ft. Myers
urban area. This secondary role is critical during water shortage periods,
particularly near the end of the dry season. For example, during years when rainfall
is 85% of normal (1 in 5 year drought), the lake supplies the LEC with supplemental
water during March, April, and May. When rainfall drops to about 65% of normal
(1984-85 dry season was 67% of normal), supplemental water deliveries from the
lake to the LEC could begin as early as December. Water deliveries this past dry
season began in January.

_ For the month of June, the District received _7‘7% of normal rainfall, ranging
from 62% for St. Lucie County to 92% for the upper Kissimmee basin. More
variability occurred during the first week of July, with rainfall varying from 7% of
normal for the lower Kissimmee basin to 132% of normal for the Water Conservation
Areas, and the overall District average was 71% of normal. The lower than normal
rainfall resulted in a Lake Okeechobee stage of 11.85 ft NGVD on July 11, 1985. For
the month of June, only 26,000 AF of storage was added to the total system storage.



Thus, with one month into the traditional rainy season no significant gains in total
system water storage had occurred, particulary for Lake Okeechobee.

Based on water conditions as of July 1, modeling runs were made assuming
various percentages of normal rainfall for the period July 1985 - May 1986. Results
of the modeling indicated that even with normal rainfall the lake stage on October 1,
1985 would be 14.04 ft NGVD, approximately 3.5 ft below the regulation schedule.
Further, with normal rainfall for the 1985-86 dry season and the remainder of the

~wet season, the lake stage on May 31, 1986 would be approximately 11.0 ft NGVD
| which is consideréd as minimally acceptable for the beginning of the wet season. If
“~below normal ‘rainfall ‘occurs during the period, south Florida will probably
experience water shortage conditions during the Spring of 1986. Since the
probability of increasing lake storage occurs during the traditional rainy season, it is
critical that decisions for increasing and/or conserving lake storage be made as early
as feasible during the rainy season. The three major options considered were (1)
suspension of the IAP (Interim Action Plan) to allow increased backpumping to the
lake using S-2 and S-3, (2) implementing the District’'s Water Shortage Rule, and (3)
implementing Supply-Side Management for the Lake Okeechobee service area.
Since the largest water supply demands occur during the period November through
May each year (dry season), Options 2 and 3 would have the greatest positive effect
on conserving storage since they control demands on the Lake during that period.
Option 1 (backpumping) is the only short term option available which can take
advantage of wet season conditions to increase lake storage. However, there are
water quality risks involved with backpumping since total nitrogen and total
phosphorus loads to the lake would increase dramatically compared to the IAP.
Balancing the water supply and water quality risks for Lake Okeechobee resulted in
the development of a “Lake Okeechobee Water Supply Operational Limits” decision

graph (Figure 36, page 79), which defines two decision lines. The lower or BP
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(backpumping) line indicates that, with a starting stage of 11.0 ft NGVD on June 1
and assuming normal rainfall, there is a 50% chance of having a water shortage
during the following Spring. When the actual lake stage drops below this line, as it
did on July 11, the IAP would be suspended and S-2 and S-3 water supply
backpumping would be initiated. Backpumping would continue (whenever runoff is
generated in the drainage basins) until the actual lake stage exceeds the upper or
TAP line; or the end of the rainy season; or recommended water quality or
operational criteria which are designed to reduce water quality impacts on the lake
during backpumping. The upper line on the decision graph represents the lake
- stages that would occur if the District received 85% of normal rainfall through May
1986, or, expressed another way, there would be a 20% chance of water shortage
conditions during the following Spring. Not only will the graph be used in making
backpumping decisions, but also at the beginning of the dry season as a guide in

implementing water supply demand reduction measures (Options 2 and 3).



II. WATER CONDITIONS

WEATHER/RAINFALL SUMMARY

June Summary

The month of June started out on a very dry note, but the “rainy season”
finally made its debut toward the end of the second week. Rainfall during the
remainder of the month of June was normal to above normal, but was not sufficient
to compensate for the very dry conditions that occurred at the beginning of the
month. The highest total amounts of rainfall occurred at S-7 (13.35 inches) and at
Clermont (11.36 inches). The least amount of rainfall (2.13 inches) occurred at
Flamingo. The distribution of rainfall for various parts of the District during the
month of June was as follows:

- Area Weighted Average Percent of
Ra_m%all (Inches) Normal
Upper Kissimmee 6.96 92
Lower Kissimmee 6.44 78
Conservation Areas 7.73 81
Agricultural areas 6.55 74
Lake Okeechobee 6.64 82
St. Lucie 4,27 62
Lower East Coast 6.26 69
Caloosahatchee 4.88 63
Collier County 6.69 82
District Overall 6.3 77

The distribution of total rainfall throughout the District for the month of
June, 1985 is shown in Figure 1. Figure 2 shows the normal rainfall distribution for
the month of June.

July Qutlook

Rainfall for the first week of July is summarized in the following table:

Area Weighted Average Percent of
Rain%ail (Inches) Normal
Upper Kissimmee 0.97 57
Lower Kissimmee 0.52 7
Conservation Areas 2.09 132
Agricultural areas 1.25 70
Lake Okeechobee 0.87 52
St. Lucie 1.78 121
Lower East Coast 0.86 59
Caloosahatchee 0.54 31
Collier County 1.70 94
District Overall 1.1 71

Most of this rainfall occurred in the first four days of the week and conditions
have been quite dry since. The wettest spot so far has been S-7 with 4.98 inches. The



driest area is the mid- to lower-Kissimmee Basin. No rain has been reported this
month at S-65C and S-65D.

From a weather standpoint, July begins what could be considered “deep”
summer, with mid-latitude influences at their annual minimum. This, combined
with a climatological lack of significant tropical disturbances affecting the area
during this month, causes July to show a slight overall decrease in average rainfall.

The Bermuda High, with its attendant basic easterly flow both at the surface
and aloft, usually becomes very well established during July, and rainfall
distributions demonstrate this. Normal rainfall on the east coast is around 6.5
inches, increasing to 8.0 inches along the southwest coast, as the easterly flow
develops thunderstorms in the inland areas and moves them to the west coast in the
late afternoon. In the rainy season it is normal to have alternating periods of wet
and dry weather, such as the changes that we have seen during the last few days.

Tropically, July is a quiet month with a tropical storm forming on the average
‘of once every other year. In the last 100 years, only one fully developed hurricane
struck South Florida during the month of July, and it was a relatively weak storm.
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SURFACE WATER CONDITIONS

A.

Upper Kissimmee Basin

The stages of most lakes in this basin have remained relatively stable
since mid-June. However, stages in East and West Lake Tohopekeliga
and Lake Gentry increased by almost 0.5 feet during that period. On July
8, all lakes in the Upper Kissimmee basin were about a foot below their
regulation schedules.

Lake Istokpoga

Since mid-June, stages in Lake Istokpoga increased steadily, and
exceeded the minimum schedule on June 22. Since the minimum
schedule increases sharply after July 1, this lake was only 0.1 ft above the
minimum schedule on July 8, and will probably be back below the
minimum within a day or two. No releases have been made from Lake

;Isbokpo?a since May 20. Stages in canals in the Indian Prairie Area have

generally risen in response to local inflow, though several reaches were
still close to minimum water levels on July 8.

St. Lucie County

Rainfall in this area was nearly normal since mid-June. Water levels in
the canals remained near the normal range for operation of the automatic
water control structures. In early July, the settings of these structures
were lowered to the wet season ranges.

D. Lake Okeechobee and the Water Conservation Areas

Lake Okeechobee and the three Water Conservation Areas are the major
water storage components of the Central and Southern Florida Flood
Control Project.

Since the beginning of the dry season, Lake Okeechobee has declined from

a level of 16.29 ft. NGVD on October 1, 1984 to a level of 11.96 ft NGVD

on July 1, 1985 (Figure 3). Figure 4 shows how the stage of the lake

(iompares with the 20-year average stage from January 1, 1985 to July 8,
985.

Figure 5 shows the total system storage (Lake Okeechobee and the Water
Conservation Areas) for the period from January 1, 1985 to July 8, 1985.
On January 1, 1985 the system contained approximately 2,640,000 acre
feet (860 billion gallons) of surface water in storage. On July 8, 1985 the
amount of stored surface water was 1,070,000 acre feet. During the
month of June 1985 a total of 26,000 acre feet was gained by the system.
Figure 6 shows the monthly storage change for the period from June 1,
1984 through June 30, 1985.

Caloosahatchee River
During the period since mid-June, no releases were made into the

.Caloosahatchee River from Lake Okeechobee. Substantial releases,

however, were made to tidewater during this period due to local inflow.
Salinity levels remained low, ranging from 79 to 97 mg/l.
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III. SYSTEM WATER SUPPLY DEMANDS
Lake Okeechobee is the main water supply source for the EAA and a

secondary source for the coastal basins of Dade, Broward, and Palm Beach Counties.
At times the water requirements of the EAA are totally met by local rainfall over the
area. Most of the time, however, water is taken from Lake Okeechobee o complete
the requirements of the EAA. Note that in Figure 7, representing the lake’s water
budget for normal rainfall, water is supplied to the EAA every month. Figures 8, 9,
and 10 (85, 75, and 65 percent of rainfall, respectively) show that during periods of
less than normal rainfall, EAA demands on lake storage increase from 20 te 1000
percent.

The water supply in coastal basins is used primarily for two purposes: to meet
municipal demands and to limit saltwater intrusion. When the water supply
provided by local rainfall is not sufficient to satisfy these requirements, it must be
supplemented from elsewhere. The first alternative for suppiementing these coastal
basins is taking water from the Water Conservation Areas. If there is not enough
water available there, water can be taken from Lake Okeechobee. For normal
rainfall, (Figure 7), the LEC will not place any demands on the lake. However, for
less than normal rainfall (Figures 8-10) dry season demands cannot be met by local
or conservation area supplies. As much as 85,000 acre feet might need to be
transfered from the lake to the LEC in a peak month when receiving 65 percent of
normal rainfall.

In periods of rainfall deficiency, often Lake Okeechobee is the only
supplementary source of water supply for the EAA and the LEC. Actual
evapotranspiration from the lake is one of the largest demands placed on the lake.
Supplementation to the EAA and the LEC, coupled with ET, can be quite a large
demand on the lake and result in fairly rapid drawing down of the lake during a

drought.
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Figure7 | AKE OKEECHOBEE PROJECTED WATER BUDGET
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Figure8 | AKE OKEECHOBEE PROJECTED WATER BUDGET
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Figure9 | AKE OKEECHOBEE PROJECTED WATER BUDGET

N\ 4

MAR

DEC

SEP

NN\

NN\
N\
N\
N\,
N\ 8
N\ P
N/,
///////-‘é
\\///////‘5

NDS

[ EAA DEMA

N_]ET




ANNNNY 7 %

\\\\\\\\\\\\\/////‘E :

PN\ }

\

N\

Figure 10 .| AKE OKEECHOBEE PROJECTED WATER BUDGET

N\
NNt
NNt
N\\\F s
NN\
N\ /o
NS
/o
NN

[/ ] EAA DEMANDS



R
DN
ALAAAIAIANNAS
NN

NN
NN
NN
NN
NN
AlARIARLA.S
NSNS
AR

WET SEASON GAIN

Figure 11 LAKE OKEECHOBEE

OOOOOOOOOOOOOOOO
OOOOOOOOOOOOO

NNNNNNNNN

(spupsno ulL)
(1334 FHOV) IADVHOLS

-18 -

70 71 72 73 74 75 76 77 78 7% 80 81 82 83 84

1984

1970 -



LAKE OKEECHOBEE

~ Figure 12

DRY SEASON LOSSES

LR LLLLL |

%
7
./

77077887 T

W24
vz

%

V28
45
LT 077

W2k

A
7.

71 72 73 74 75 76 77 78 7% 80 81 82 83 84 &5
1971 — 1985

/////////////////////,f

OOOOOOOOOOOOOOOOOOOOOOO

QO QO
+ N -

OOOOOOOOOOOOOOO
NNNNNNNNNNNNN

(spupsno yL)
(1334 3YOV) 39VHOLS

-19 -

QO O 0
w0~ W

- o



IV. RESULTS OF MODELING EFFORTS

Projections indicate that with normal rainfall the lake stage at the beginning
of the next dry season will be at 14.04 ft which is 3.5 ft below regulation. The lake
stage has been below 14.0 ft NGVD four times in the last 15 years. During the dry
season the lake loses about 3 ft of water under normal rainfall conditions;, and 4 ft or
more under less than normal conditions. By the end of the next dry season, the lake
stage could easily reach 11.0 ft MGVD with normal rainfall or maybe less than 10 ft
NGVD with less than normal rainfall. These numbers indicate that the Lake
Okeechobee basin undoubtedly will be under a water shortage condition next spring
unless greater than normal rainfall occurs during the remainder of the wet season.

The nature of supply and demand in this system is such that the majority of
the supply comes in the wet season and enough has to be stored to meet demands
during the dry season. Since Lake Okeechobee is a major storage component of the
system, predicted deficits in supply can be reduced or eliminated by augmenting
storage in the lake. Storage augmentation is possible only when excess water exists
and where it can be captured. Primarily, this will occur in the wet season in the
EAA. If wet season excess is not stored when it cocurs, it will not be available later.

Under the present JAP, part of the water which would have normally been
backpumped to the lake goes to WCA-2A and WCA-3A. Some of this water is lostin
additional evapotranspiration or regulatory releases to the Everglades National
Park or to the coast. The Water Conservation Areas are not as-efficient as the lake
for water storage, thus when water shortage conditions are predicted, the most
efficient place to store excess wet season runoffis in Lake Okeechobee.

In 1974 the District suggested the use of cumulative reverse supply and
demand curves to analyze water shortage conditions. This procedure involves

determining expected monthly storage changes in Lake Okeechobee (all inflows,
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rainfall, and losses, except water supply releases). Also, estimate the monthly
demands for water supply from Lake Okeechobee. These values are accumulated
backwards in time (“backsummed”) from May 31. Then, depending on one’s
projection (optimistic or pessimistic) of supply and demand, the degree of shortage to
be managed can be determined. The same scheme was followed in ﬂeveloping the

current methodology whch is presented on the following pages.
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10.

11.

12.

METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

Estimate monthly Lake Okeechobee change in storage under normal rainfall
conditions.

AS = RF + INFLOWS - ET - SEEPAGE

Estimate monthly demands in Lake okeechobee under normal rainfall
conditions

Backsum changes in storage in Lake Okeechobee as estimated in 1 from end
of dry season (May 31) to desired month. (TASI)

Backsum demands as estimated in 2 from end of dry season to desired
month (TDI). _

Determine required storage in Lake Okeechobee at the beginning of each
month to meet demands under normal rainfall conditions and to end the dry
season (May 31) atstage of 11.0".

SRI = Tpr + S(11.0")- TASy

Convert required storage to required stage using storage stage curve.

Estimate monthly Lake Okeechobee change in storage under one in five
years frequency rainfall conditions.

AS = RF + INFLOWS - ET - SEEPAGE

Estimate monthly demands in Lake Okeechobee under one in five years
frequency rainfall conditions.

Backsum changes in storage in Lake Okeechobee as estimated in 7 from end
of dry season (May 31) to desired month. (TASy)

Backsum demands as estimated in 8 from end of dry season to desired
month (TD;)

Determine required storage in Lake Okeechobee at the beginning of each
month to meet demands under one in five years frequency rainfall
conditions and to end of the dry season (May 31) atstage of 11.0".

Convert required storage to required stage using storage stage curve.

S22



METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

1. Estimate monthly Lake Okeechobee change in storage under

normal rainfall conditions.

AS = RF + INFLOWS - ET - SEEPAGE
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FIGURE 13 UPPER KISS.—KISS.—FEC BASIN

W/ /P
L AE
/s
W/
/s
A
/o
L
S/ e/ /e
Y/ /e /e
/S /D
7777777}

mmmmmmmmm




AYN addv VA a34 NVP 93d ACN 1020 d3Ss aony  Tne NP

(1}3

SIOVHIAY QILHOIIM TIVANIVY TYOINOLSIH |
YWI—EVOM—ZYOM— LYOM—33FOHOIAN0 vyl FI HHNDIA

(SIHONI TIVANIVH

-25-



ge

in Stora

ments

FIGURE 15 Lake Okeechobee Change

NN

Y

L
m/,m

N

\\\\\*H
\\_

\\\\\\\\\\\\\\\\\\\\\\

AAAAAAAN

NAAANAAAAN

NN\

oooooo
oooooo
M ~N ™~ - -

o Q Q
) o




METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

2. Estimate monthly demands in Lake okeechobee under normal
rainfall conditions.
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

3. Backsum changes in storage in Lake Okeechobee as estimated in
1 from end of dry season (May 31) to desired month. (Tas;)
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Figure 17 |Lake Okeechobee Change in Storage (Backsummed)

Excluding Water Use Requirements
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

4. Backsum demands as estimated in 2 from end of dry season to
desired month (Tn;).
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Figure 18 | ake Okeechobee Demands (Backsummed)
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

Determine required storage in Lake Okeechobee at the beginning
of each month to meet demands under normal rainfall conditions
and to end the dry season (May 31) at stage of 11.0".

SRI = Tpy + S(11.0°) - TASy
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Figure 19 | aoke Okeechobee Required Storage

se Requirements
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
| OPERATIONAL LIMITS

6. Convert required storage to required stage using storage stage
curve.
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

7. Estimate monthly Lake Okeechobee change in storage under one
in five years frequency rainfall conditions.

AS = RF + INFLOWS-ET - SEEPAGE

-40 -



vV </~ /7 Sl LS L
WV /7S L S L L
W/ /7 /S L LS

_ L LS S

v /-~ // /L 77 L
/7 7L S L LS
\ /L S L L L

C // /7L LS L

V/ 7/ /7L L LS

v /~ /S L LS
v L LSS S

\ L /S S L L

vV /s S S L L

\ L S S L

VA IS I I IS IEw s
‘.~ /7 /7 /S L S LS
\ /L L LS S
v/ // L S S LS
v, /. S L LSS
L LS S L

\// L S S LS

T

1

| I B

63 64 65 66 67 68 69 70 71 7273747576 77 78 79 80 81 82 83

]

!

YEARS

JUNE—MAY WEIGHTED AVERAGE

UPPER KISS.—KISS.—FEC

1

b

I

Figure 24
|

a7 77 7
o7 77 7 77
(77 77 77 77 77

I | 1 I L |

ha 85 70

T 1

20
10
0

Q
L

70
60
50
40

(SAHDND TIVANIVY

-41-




Figure 25 |AKE OKEECHOBEE—-WCA1—-WCA2—-WCA3—EAA
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Excluding Water Use Requirements
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

8. Estimate monthly demands in Lake Okeechobee under one in five
years frequency rainfall conditions.
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

9. Backsum changes in storage in Lake Okeechobee as estimated in
7 from end of dry season (May 31) to desired month. (Tas;)
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

10. Backsum demands as estimated in 8 from end of dry season to
desired month (Tpy)
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1.

METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

Determine required storage in Lake Okeechobee at the beginning
of each month to meet demands under one in five years
frequency rainfall conditions and to end of the dry season (May

31) at stage of 11.0".
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L.ake Okeechobee Required Storage

FIGURE 30.
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METHODOLOGY TO DETERMINE LAKE OKEECHOBEE
OPERATIONAL LIMITS

12. Convert required storage to required stage using storage stage'
curve.
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V. DEVELOPMENT OF DECISION CRITERIA

A. Options for Increasing/Conserving Lake Storage

In addition to backpumping to increase lake storage, the District has
considered the alternative of trying to conserve the storage in Lake Okeechobee by
reducing demands on the lake. Three options for pursuing this method are:

1) Voluntary water management practices involving cooperation between
the District and the farmers to maximize storage of rain which does fall in
the agricultural areas and the subsequént use of this water for irrigation.

2) Formal implementation of the District's Water Shortage Rule with

- specificrestrictions on users.

3) Actions by the District to limit access of users to supplementary water by
controlling releases from the lake (Supply-Side Management).

The cooperative water management practices use the internal storage
capabilities within the agricultural areas to act as a surge tank to retain rainfall
when it does occur and to use this water to supplement supplies during periods of
rainfall deficit. The capabilities of using this method are best during the wet season
because much of the land is already fallow and seasonally flooded. The District has
solicited the cooperation of the agricultural interests in implementing this option
and intends to pursue it vigorously for the remainder of the wet season.

" The formal implementation of the District’s water shortage plan would
require a declaration of water shortage. The District, in its rules, has recognized the
close tie between plant water use (evapotranspiration), yield, and revenues. For
these reasons, in the less severe water shortage phases (moderate and severe), the
thrust of the restrictions on agriculture is on voluntary conservation techniques to
improve the efficiency of irrigation systems. Only in the two more severe phases
(extreme and critical) are withdrawals limited on a quantity basis because they

would almost certainly result in significant crop and economic losses. Irrigation
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systems in the Everglades Agricultural Area, the principal demand area serviced
directly by the lake, are particularly efficient because the area is solid agriculture,
surrounded by storage areas, and does not leak water to tidewater or other aquifers.
The management practices discussed above are considered to be the best available
means of improving the interactions between this area with the regional system. __
The District’s thrust in backpumping to Lake Okeechobee is to avoid having to
declare a water shortage with the attendant expectation of economic losses. The
District believes that the appropriate policy is to emphasize supply augmenting
actions during the wet season, and switch the focus to demand management once the
dry season arrives and if there are indications that the need for this continues.
Supply-side management represents both a means of limiting water use by
limiting access and a method of accounting for water use during a drought period.
By scheduling and limiting its releases of water from the lake the District can
conserve on supplies. This process, like the water shortage restrictions, puts crop
yields and revenues at risk because even normal wet seasons are frequently
punctuated by dry spells and the restrictions on lake deliveries during the periods
could cause great harm to existing crops. Under the District’s supply-side
management polilcy, deliveries are limited to some percentage of historical average.
Since during the wet season average deliveries are small, a supply-side management

policy would be a no-supply policy.

-57-




B. Effectiveness of the SFWMD'S Lake Okeechobee Water Quality Management

Plan. Year One: October 1983 - September 1984

1. Lake Okeechobee is a eutrophic lake that is ixhpacted by agricultural runoff
(Davis and Marshall 1975; Dickson et al. 1978). To support its management of Lake
Okeechobee, the South Flr;_rida Water Management District has been monitoring the
water quality of the lake and its inflows and outflows since 1973. The first seven
years of study were summarized in SFWMD Technical Publication No. 81-2
(Federico et al. 1981). This report demonstrated that the lake receives excessive
levels of phosphorus and nitrogen, and concluded that the continuation of excessive
. nutrient inputs would risk the ecological integrity of the lake, potentially resuiting
in massive algal blooms, reduced fishery value, and the loss of recreational benefits.
To preserve the water quality of the lake, the report recommended that phosphorus
and nitrogen inputs be reduced by 40 and 34 percent, respectively. Both phosphorus
and nitrogen reductions were recommended because nitrogen/phosphorus ratios
indicate that lake phytoplankton growth can be potentially limited by either
phdsphorus or nitrogen depending on the time of year and other factors (Federico et
al. 1981; Brezonik et al. 1979). Based on that recommendation, nutrient loading
allocations were assigned to each lake sub-basin according to drainage area, as
outlined in the District's water quality management strategy for Lake Okeechobee
(SFWMD 1982).

The purpose of this section of the report is to évaluate the effectiveness of the
District’s Lake Okeechobee Water Quality Management Plan in reducing tributary
nutrient loads to the target levels. This report covers the first year (October 1, 1983
to Septem-ber 30, 1984) the Water Quality Management Plan was implemented.
Active nutrient control options have been implemented in the S-2 and S-3 basins
using the Interim Action Plan and in the S-191 basin by constructing Best

Management Practices (BMP's) (Table 1). Water quality management strategies in
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Structure Management Strategy

5-2 Interim Action Plan (July 1979)

S-3 Interim Action Plan (July 1979)

S-4 Regulatory Control of New Drainage Systems

$-191 Best Management Practices (1981)

S-05E Regulatory Control of New Drainage Systems

Pending Results of Kissimmee River Survey Review

S-84 Regulatory Control of New Drainage Systems

S-71 Regulatory Control of New Drainage Systems

S-72 Regulatory Control of New Drainage Systems

S-127 Regulatory Control of New Drainage Systems
1s-129 Regulatory Control of New Drainage Systems

S-131 Regulatory Control of New Drainage Systems

$-133 Regulatory Control of New Drainage Systems

5-135 Regulatory Control of New Drainage Systems

TABLE 1. SUMMARY OF WATER QUALITY MANAGEMENT
STRATEGY FOR LAKE OKEECHOBEE INFLOW STRUCTURES

the lower priority basins during this first year included only regulatory control of

new drainage systems which are designed to improve the quality of water being

. delivered off site. Regulatory control is a passive strategy which only is effective

when there are significant changes in land use. There has been no retrofitting of
existing drainage systems for the purpose of improving water quality and changesin
land use is a slow process over which occurs many years. Therefore in these low
priority basins no significant reduction in nutrient loads resulting from regulatory
control would be anticipated during the first year.
2. Materials and Methcds

a. Taylor Creek/Nubbin Slough

Water quality data from 26 stations sampled in the Taylor Creek/Nubbin

Slough Basin are summarized in a separate report (Appendix B -Taylor
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Creel/Nubbin Slough Rural Clean Water Project No. 14, Annual Report,
November 1984).
Lake Okeechobee

Eight stations are monitored in the limnetic zone of Lake Okeechobee
along w1th 17 inflow/outflow structures around the lake and Fisheating
Creek on at least a monthly frequency (Figure 34).

Pesticide Monitoring

The District monitors pesticides and herbicides at six pump stations (S-2,

S-3, S-4, S-6, S-7, and S-8) discharging from the Everglades Agricultural

~-Area (EAA).

The sampling stations included in this report are shown in Figure 34. The
frequency of monitoring and the parameters measured are given in Table
2. Water quality in the lake was measured monthly. Sampling of inflows
and outflows around the lake was conducted every two to four weeks,
depending on discharge. In a few cases, data were not céllected for a
longer. period of time if there had not been any discharge. Sampling and
analytical procedures have been described in SFWMD Technical
Publication 81-2.

Pesticides were sampled from the water and sediment at 5-2, S-3,8-4, S-6,
S-7, and S-8 on August 29, 1984. Water column samples were taken with
a van Dorn sampler and placed in sulfuric acid-preserved, teflon cap-
lined, glass Mason jars supplied by the contract lab (Technical Services,
Inc. of Jacksonville, Certification No.82145). These samples were
analyzed for herbicides. Surface sediment samples were collected using
an Ekman dredge and also put in one quart, teflon cap-lined, glass Mason
jars. All samples were then placed on ice and shipped to the lab. Herbi-

cides were analyzed by Standard Methods, 15th Edition, Method 509B.
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TABLE 2. WATER QUALITY PARAMETERS

A?fe'gggggy Parameter
Monthly | Temperature
Monthly |Dissolved Oxygen
Monthly Specific Conductance
Monthly pH
Monthly | Turbidity

| Monthly Color

| Monthly Nitrite
Monthly | Nitrate

‘Monthly - fAmmonia
Monthly  |Total Nitrogen
Monthly |Total Kjeldah! Nitrogen
Monthly Ortho Phosphorus
Monthly | Total Phosphorus
Monthly Total Suspended Solids
Monthly Alkalinity
Monthly [Chloride
Quarterly Total lron

The other pesticides were analyzed by
EPA Method 608.

Measured nutrient loading rates for the
major lake inflows are compared to
target loading rates later in this report.
Target loads deal only with portions of
the lake basin identified as “controllable

sources” by the District’s Lake Okeecho-

bee Water Quality Management Plan.
Consequently, inputs from the Upper
Kissimmee Basin and the Lake Istok-
poga Basin are not included in the
target loads for S-65E,S-71, S-72, and
S-84. In Table 5 (see Results section),
the discharge and nutrient loads from
the outflow of Lake Kissimmee (5-65)
were subtracted from those at S-65E to

obtain values for the lower Kissimmee basin. Ideally, the discharge and loads from

the Lake Istokpoga outflow (S-68) should have been subtracted from the values at

S-71, 8-72, and S-84, but discharge data from S-68 was unavailable. However, since

S-68 was closed throughout most of the year, any discharge from this structure was

assumed to be minor.
3. Resulis

a. Water Quality Data Summary

Table 3 summarizes the water quality at each lake station and the lake

average for the year. There are no substantial differences in water
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quality between stations. Most water quality measurements were similar to the
base period of 1973-80 with the exception of total phosphorus concentrations which
in 1983-84 averaged 0.099 mg P/L as compared to the base period average of 0.063
mg P/L. Mean annual total P concentrations have been higher than the base period
in thei_last five years, four of which were prior to implementation of the Water
Quality Management Plan. Mean annual total N has declined since peaking at 2.62
mg/L in 1980-81 (Figure 35). The recent rise in phosphorus follows the increase in
the lake’s regulated stage to 15.5-17.5 ft MSL in 1978. A correlation between ortho
phosphorus and lake stage was established in SFWMD Tech. Pub. 81-2. Recent work
(SFWMD -draft report) has shown a high correlation between phosphorus and
maximum winter time lake stage and that the addition of a lake stage factor to a
phosphorus input-output model may significantly improve the prediction of limnetic
total P concentrations in Lake Okeechobee. This and other evidence indicates that
interna! loading processes are important in regulatory lake phosphorus
concentrations and in maintaining the lake’s trophic state. The influence of lake
stage, littoral zone nutrient transport, and wind-induced sediment resuspension are
being investigated further.

Lake inflow and outflow water quality is shown in Table 4. Quality data

for S-6, S-7, and S-8 are also given in this table.

b. Discharges and Nutrient Loads

Table 5 shows discharges from lake and WCA inflows for the 1983-84 year
in comparison to mean annual discharges during the period 1973-1980.
Discharge from all lake inflows together was 72 percent of the average
inflow of 1973-80, but individually, 8 of the 14 inflows had above average
discharges. Some stations (S-4, S-127, and S-133) pumped more than
twice their 1973-80 mean flows. S-2 and S-3 inflows were far below their

1973-80 averages due to the limitation on pumping from these structures
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GURE 35. MEAN ANNUAL LAKE OKEECHOBEE TOTAL N AND TOTAL P
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TABLE 4. AVERAGE WATER QUALITY DATA FOR LAKE OKEECHOBEE
AND WATER CONSERVATION AREA INFLOWS AND OUTFLOWS
(OCTOBER 1983 - SEPTEMBER 1984)

Total
Station Temperature Dois::;\;d Co::;:f:i:fai:ce oH Turbidity | Color |Suspended
{Celsius} (ma/) |(micromhosiem) (NTU) (PTU) Solids
(mai)
Lake inflows
$-2 27.6 59 568 710 | 187 122 340
Is3 273 ar 957 7.37 30.1 125 675
-4 254 36 74 708 | 57 | 120 100
$-127 240 58 1067 735 32 163 49 -
T ls120 230 5.8 689 7.29 25 120 5.1
$-131 231 6.3 779 758 25 95 65
5133 237 6.8 649 7.44 a1 115 6.0
$-135 234 7.4 858 7.80 43 74 70
5-154 243 3.2 392 6.54 60 253 13.7
$-71 25.2 46 242 6.16 3.2 177 24
572 256 48 291 6.24 40 235 36
$-34 263 68 158 653 32 107 53
| s-65E 237 6.5 158 6.67 35 93 6.5
$-191 235 45 411 6.64 5.2 234 65
Fisheating Cr. 270 a1 m 5.73 19 285 32
Lake Outflows
HGS-3 219 7.4 675 794 | 100 40 133
HGS-4 224 6.8 505 762 | 141 . 35 12,0
HGS-5 237 6.9 577 766 | 332 41 323
5-77 249 4. 523 7.15 42 70 6.9
$-308C 244 85 537 8.16 37.1 39
WCA Inflows
56 25.9 29 1429 7.09 16.9 173 780
$-7 214 55 261 7.44 8.9 135 15.0
58 214 N 51 627 7.41 28 120 285
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TABLE 4. (continued)

Total
Total
station NO-N NO3-N NH,-N Total N TKN Ortho-P Total P | Alkaiinity | Chloride Iron
(mgfL) (mgi) {mg/L) (mgn) (mgiL) {mafL) {mg/L} {maiL {mgiL} (mgf)
CaCOyg
Lake Inflows
5-2 0.041 1.366 Q.28 4,70 311 4.087 0.228 266.1 140.6
s-3 0083 1.035 0.61 4.54 3.42 0.018 0.192 2268 126.5
54 0.040 1.249 0.54 2.61 232 0.272 0.452 763 448
5-127 0.018 0.080 0.09 2.2t 213 Q.207 04.320 155.4 178.6 0.39
5129 0.008 0033 { 004 1.53 1.51 0.052 0.106 147.1 8038 0.30
513 0.017 0.030 0.09 1.51 147 0.029 0477 156.1 105.5 0.20
5-133 0.029 0.360 Q.13 207 1.68 0.234 0.348 126.5 85.B 0.3z
5-135 . 04 6.087 a4 1.72 1.62 4.031 0.087 191.7 122.2 9.19
$-154 4.013 a.019 0.09 1.70 1.67 1.503 0.906 399 81.1 1.99
N Q027 0.585 0.08 $.90 1.29 0.089 0.176 17.1 | 7 20 0.54
S-72 0.018 0.084 010 1.58 1.48 0.078 0.197 28.3 269 0.63
5-84 0.008 0.072 0.31 1.12 1.04 o021 94079 8.8 1654 0.54
S-65E 0.008 0.057 Q.08 1.33 .30 0.057 0.124 254 13.6 0.39
- 5-191 0.044 D.47Q .20 2,16 164 9.715 0.922 493 63.7 ¢a7
Fisheating Creek 0.015 0.004 1405 1.21 1.20 0.13s 0.272 75 16.8 975
Lake Outflows
HGS-3 9010 0.086 0.04 1.94 1.76 0.006 0.068 198.4 Bs.7
ﬁGS-"l . 0.007 0.113 0.05 143 1.38 0.027 0.093 1135 - 699
HGS-% 0.00;.' 9187 0.19 1.4 1.70 0.046 {1.238 1225 69.1
S-77 0.017 0.143 009 1.63 147 0.042 {4.098 108.1 655 0.25
S-308C 0.005 0.166 0.03 1.87 N 0.033 108.1 69.1 1.02
WCA inflows
56 0.097 0.703 0.12 4.51 3 0.010Q n.098 3209 2118 0.18
57 0.908 1.457 0.03 412 267 6.053 0.096 3346 158.2 0.24
58 0.120 1.002 0.03 388 2.87 0.058 0.199 2389 83.1 0.52
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TABLE 5. DISCHARGES AND NUTRIENT LOAD COMPARISONS
(OCTOBER 1983 - SEFTEMBER 1984)

Discharge (acre-feet) Tatal P Load (tonsfyr) Total N Load (tonsfyr)

Structure

] versge | g | s | e |romn | A7 | rurger | 198304
5-2 195,880 51,047 35 18 186 | 1,548 156 4856
53 55733 23,171 7 7 1.8 373 95 2553
sS4 34,887 74,580 15 15 58.1 142 142 275.4
s-127 10886 | 33685 7 7 15.3 34 34 100.5
$-129 | 1saes | 1ases2 3 3 23 33 33 30.8
|s5-131 | sam 5,607 1 1 06 13 13 122
5-133 15,680 50,384 7 7 26.7 a1 a1 144.8
$-135 17.432 32,947 4 a 39 51 51 745
571 169,838 157,922 47 a7 4039 323 323 393.4
5-72 37,425 15,598 8 1 a4 86 132 9.9
5-84 140,630 143,601 6 13 14.9 110 258 2726
5-65E 589,326 | 244275 108 86 115 | 997 838 295.1
5-191 153,586 108,073 189 98 146.2 479 258 2836

{139) (388)

Fisheating Creek | 203,435 | 230,128 65 65 829 575 575 4320
{7oraL 1,641,197 | 1.185.700 502 382 5381 | 4805 |2949 [3.0957
WCA Inflows
56 161,437
-7 326,829
58 492,227
NOTES:

Discharges and calculated nutrient loads for $-71, $-72, and 5-84 possibly inciude small
inputs from Lake Istokpoga through S-68. Discharges and nutrient loads from 5-65E do not
include inputs from the Upper Kissimmee Basin through 5-65.

Three year target loads for $-191 are shown in parentheses.
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as determined by the District’s Interim Action Plan. Flows from S-191
and S-65F were also below average.

The District’s Water Quality Management plan sets target nutrient loads
to the lake from the District’s water control structures and the Fisheating
Creek basin which are not to exceed 382 tons total P and 2949 tons total N
per year. These target loads are 24 percent below the average total P load
(502 tons/yr) and 39 percent below the average total N load (4805 tons/yr)
for the 1973-80 base period. Specific target loads for each inflow have also
been established (Table 5). To ensure that nutrient reductions are
uniformly achieved, the target loads for each inflow cannot be exceeded by
more than 10 percent.

Further limitations on loads from basins deemed critical to the District’s
nutrient control strategy have also been established. S-2 and S-3 are
required to achieve their target loads in three years instead of five. S-191
is restricted to a 3-year target loads of 139 tons P and 388 tons N and
concentrations of 0.67 mg P/L and 1.72 mg N/L.

Table 5 shows that the 1983-84 total P loading to the lake was similar to
the base 1973-80 level, but 41 percent above the target level. Total N
loading was substantially lower and.almost met the target nitrogen load
for the lake. The lower nitrogen ldad was due primarily to reduced inputs
from S-2 and S-65E.

Nitrogen inputs from S-2 and S-3 remained above the target loads,
although well below their average annual loads for the 1973-80 base
period. Although S-2 was within 10 percent of its loading limit for
phosphorus, the average total P concentration at this station has doubled
when compared to the base period of 1973-80. Likewise, average flow

weighted total P concentrations have doubled at S-4 and quadrupled at
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S-3 (Table 6). A change in sampling methodologies in 1981 from grab
sampling to flow-proportional automatic sampling may partially
contribute to the apparent increase in nutrient concentrations. In
addition, the pumpage at S-4 was substantially greaterin 1983-84 than in
the base period. The combination of high P concentration and higher
flows results in a very large increase in P loading at S-4. Nitrogen
concentrations were also higher at 3-2 and S-3. These higher
~ concentrations have reduced the effectiveness of the District’s Interim

. Action Plan.

TABLE 6. COMPARISON OF FLOW-WEIGHTED

CONCENTRATIONS
Total P (mg/L) Total N {(mg/L)
Structure
Basin
1973-80 1983-84 1973-80 1983-84

| 5-2 0.132 0.268 5.82 7.00
S-3 0.095 0.374 4.92 8.10
|54 0.314 - 0.573 2.56 2.72
$-127 0.484 0.334 2.31 2.19
S-129 0.189 0.115 2.17 1.54
$-131 0.138 0.079 1.87 1.60
$-133 0.341 0.390 1.90 2.11
S-135 0.181 0.087 2.14 1.66
S-71 0.260 0.190 2.26 1.83
5-72 0.217 0.207 259 1.88
5-84 0.066 0.076 1.35 1.40
$-65E 0.163 0.336 1.51 1.89
- 5-191 0.906 0.995 2.29 1.93
Fisheating Creek 0.235 0.265 2.08 1.38
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S-191 phosphorus loading was above the 5-year target load, but within
10 percent of the 3-year target load. The nitrogen load was within 10
percent of the 5 year target load and well below the 3-year target load. |
The average flow-weighted nutrient concentrations for the period 1983-84
were 0.995 mg P/L and 1.93 mg N/L. These nutrient levels are similar to
the average concentrations for 1973-80 (0.906 mg P/L, and 2.29 mg N/L).
Both nutrient concentrations exceed the 3-year target concentrations.
Among the oi_;her individual inflows, S-129, S-131, and S-72 met their
target loads for both phosphorus and nitrogen. S-135 and S-71 met their
. target loads for phosphorus. S-84, S-65E, and Fisheating Creek met their
target nitrogen loads or exceeded them by less than 10 percent. The
achievement of target loading rates was due to discharge volumes rather
than management practices in these watersheds.

Pesticide Summary

No pesticide residues were found in either the water or sediment samples.

Tables 7 and 8 show the minimum detection limits for the pesticides

TABLE 7. RESULTS FOR PESTICIDE WATER SAMPLES
COLLECTED ON AUGUST 29, 1984 (ug/L)

Station 2,4-D 2,4,5-T 2(51'1";3%
5-2 <1.0 <0.5 <05
5-3 <1.0 <05 <0.5
5-4 <1.0 <0.5 <0.5
5-5 <1.0 <05 <0.5
5-6 <1.0 <0.5 <0.5
5-7 <1.0 <05 <05
5-8 <1.0 <0.5 <0.5
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analyzed in the water and sediment samples, respectively. Copies of the

lab reports from Technical Services, Inc., are in Appendix A.

TABLE 8. RESULTS FOR PESTICIDE SEDIMENT SAMPLES COLLECTED ON
AUGUST 29, 1984 {(ug/kg)

{Lindana}
Alpha Beta Delta
Station | Aldicarb Aldrin Gamma Chlordane | OP-ODD { PP-DDD oOp-DDE PP-DDE ©OP-DDY PF-DDT
BHC BHE BHC
BHC
52 <1 <.2 <. <4 <1 < .02 <2 <.B <8 <.5 <4 <2 <2
5-3 <1 <.2 <.1 <4 <.1 <.02 <2 <.8 <48 <.6 <4 <2 <2
54 <1 <.2 <.t <4 <1 <.02 <2 <48 <.B <. B <.4 <2 <2
56 <1 <5 <.2 <1 <.3 <.D5 <6 <2 <2 <1 <2 <4 <4
57 <1 <5 <2 <1 <3 <05 <6 <2 <2 <1 <2 <4 <a
58 <t <.2 <. <1 <1 <.02 <2 <.8 <.B <.6 <4 <2 <2
Alpha Beta Endosulfan Endrin Heptachior
Station | Diazinon | Dieldrin Ethion Heptachlor Kelthane | Malathion
Endosulfan | Endosulfan Sulfate Aldehyde Epoxide
5-2 <2 <.4 <.07 <.? <2 <1 <3 <.2 <.27 <3 <3
53 <2 <4 <07 <.? <2 <1 <3 <.2 <27 <3 <3
5-4 <2 <4 <.07 <7 <2 <1 <3 <.2 <.27 <3 <3
5-6 <6 <1 <3 <7 <4 <3 <8 <.5 <.7 <6 <6
57 <s <1 <2 <7 <4 | <3 <8 <5 <7 <6 <6
5-8 <2 <A <.Q7 <.? <2 <1 <3 <.2 <.27 <3 <3
Parathion
Methoxy- (Tedion} {Silvex)
Station Mirex {Ethyl PCH Toxaphene Trithion 24D
chlor Tretradifon 24,5-1¢
Parathion)
§-2 <3 <1 <.B <740 <3 <6 <3 <1 <.2
5.3 <3 <1 <.8 <10 <3 <6 <3 <1 <}
s4 <3 <t <8 <7.0 <3 <6 <3 <t <.2
5-6 <Q <3 <2 <18 <3 <B <7 <1 <.2
57 <8 <3 <2 <18 <8 <6 <7 <1 <.2
5-8 <3 <1 <8 <70 <3 <5 <3 <1 <.2
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4,

Water Quality Management Activities

a.

As discussed in the RCWP report cited above, BMP implementation in the
Taylor Creek/Nubbin Slough watershed is still in progress. Therefore,
the water quality at S-191 in 1983-84 does not reflect the benefits that are
expected after these BMP’s are installed. See Appendix B for RCWP
Report.

Effective July 1985, the point system for initiating pumping in Lake
Okeechobee and the WCA’s under the Interim Action Plan has been
modified. The “time of day” and “time of week” factors have been
eliminated. These were economic factors designed to hold down the
District’s operating costs. Analysis of 1983-84 data (see Tables 9 and 10)
showed that the elimination of these factors from the point system could
have reduced flows from S-2 and S-3 by an additional 40 percent.

The increase in nutrient concentrations at all EAA pump stations could
be caused by either changes in basin drainage practices, changes in
agricultural practices, or the effect of the Interim Action Plan in allowing
pumping -dnly during intense runoff. Possible reasons for this trend are
being investigated further. These investigations will be concentrated in
the 8-3 and S-4 drainage basins and will include cooperative studies being
pursued with the IFAS center in Belle Glade to assess the effects of
existing agricultural practices and to assess changes in management
practices to improve water quality.

The Kissimmee River Resource Planning and Management Committee is
preparing recommendations that address water quality management
plans and strategy for the Kissimmee River Valley. The District’s

representation on this committee has assured that the recommendations
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are consistent with the overall management objectives for Lake
Okeechobee. Final action on the committee’s recommendations is
expected by the end of the summer, and implementation of control
programs should begin in 1986. Itis anticipated to take four (4) years to

désign and fully implement the necessary controls.

TABLE 9

OPERATION REPORT SUMMARY FOR S-2
PERIOD: OCTOBER 1983 - SEPTEMBER 1984

: Discharge Volume
Date Pumped Assigned Points Acre/Feet)
October 23 - 26, 1983 25 5226
December 15, 1983 21 303
March 23 - 25, 1984 30 10345
April 5,1984 21 1225
April 14, 1984 22 1316
May 18 -June 1, 1984 21 19248
July 2 -4, 1984 21 3236
September 28 - October 2, 1984 24 14978
Total Pumpage 55877
Average Pumpage, 1973-1979 195880
Percent Reduction 71

OPERATION REPORT SUMMARY FOR S-3
PERIOD: OCTOBER 1983 - SEPTEMBER 1984

Discharge Volume
Date Pumped Assigned Points Acre/Feet)
October 23 - 25, 1983 21 3754
March 23 - 25, 1984 30 5473
May 29 - 30, 1984 21 3109
July 3, 1984 21 874
September 28 - October 2, 1984 24 13973
Total Pumpage 27183
Average Pumpage, 1973-1979 55783
Percent Reduction 51




TABLE 10
NUTRIENT LOADING COMPARISON
Pump Station S-2

Flow-Weighted
Concentrations (mg/1) Loads (tons)

Discharge

(Acre-feet) TotalP Total N Total P Total N
Pre-IAP (4/73 - 3/79) 216544 0.133 5.81 39.2 1709.6
10/83 - 10/84 55877 0.274 7.16 20.8 5442,
DER Permitted - - - 18 156
SFWMD Allocation - - - 18 156

Percent Reduction: 74% for Discharge, 47% for Total P, 68% for Total N

Pump Station S-3
Flow-Weighted
Concentrations (mg/1) Loads {tons)

Discharge

(Acre-feet) TotalP Total N Total P Total N
Pre-IAP (1973 - 1979) 56825 0.096 5.06 7.4 391.3
10/83 - 10/84 27183 0.396 8.26 14.6 305.2
DER Permitted - - - 7 95
SFWMD Allocation . - - 11 95

- Percent Reduction: 52% for Discharge, 22% for Total N, 97% Increase in Total P
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C. Decision Graph

1. Backpumping and Interim Action Plan Lines.

The strategy outlined here is to temporarily suspend the IAP and allow
backpumping of excess wet season runoff from the EAA when certain criteria are
met. 'i‘he criteria suggested are outlined here: Projections of water shortages will be
determined by the cumulative reserve supply and demand curves approach
previously outlined (in IV). The end of dry season target lake stage will be 11 ft
NGVD. The IAP will be temporarily suspended when true lake stage, coupled with
projections, indicate an end of dry season lake stage less than 11 ft NGVD. Aonein
..fiveryear drought stage will be used as the criterion for resuming the IAP and
abandoning the EAA backpumping. This should eliminate the oscillating change in
modes (pumps “on again, off again”) that occurs in the current scheme.

Adoption of this strategy would allow the capture of some water at this time
and serve to reduce some of the deficit of the lake. Also, having this agreement
would allow for quicker response when the next shortage is predicted. When a
shortage is predicted, an assessment of how severe it will become before it is over is
quite subjective; therefore, quick response in a drought adds extra insurance to the
chance of successfully surviving it.

2. Conservation of Lake Okeechobee Storage - Implementation.

It is the District’s intention to seriously consider the declaration of a water
shortage and the implementation of supply-side management after October 1, the
beginning of the dry season, if the lake remains below the IAP curve. The District
can not place sole reliance on this one indicator because resource conditions
throughout the rest of the District, including storage levels in the conservation

areas, must also be taken into account. In addition the needs and preferences of the

water users must also be considered. During the 1981-1982 drought many users




expressed the clear preference for high percentage cutbacks later in the dry season
rather than equal percentage cutbacks through the whole season.

Toward the end of the dry season the District must consider not only the
immediate needs through the end of this dry season, but the implications of having
ve£fy low storage at the end of this rainfall year on the conditions at the end of the
next dry season. The target level of 11 ft set for the end of May is not at an absolute
level below which deliveries can not be made. It provides some level of cushion
when, for instance, conditions such as those experienced during the summer of 1981
occur in which the lake continued to fall through June and July and reached a

“minimum in July. The 11 ft target also provides some cushion for deliveries to users
not accounted for in supply-side management. Supply-side management procedures
during the 1981-1982 shortage only considered direct users of lake water and not the
lower east coast users who rely on the lake as a secondary backup source.

The implication of low storage levels at the end of one dry season is that the
chances of shortages and the expected severity of the shortages at the end of the next
dry season are both increased. Thus the District must consider whether supply
augmentation measures and demand management measures are necessary during
one dry season to protect against the combined likelihood of shortages both

immediately and into the future.
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VI. BACKPUMPING MITIGATION MEASURES
A. Continue water supply pumping at S-2 and S-3 as long as Lake Okeechobee

stage remains below IAP stage as shown in Figure 36 using the water quality
criteria and guidelines listed below:

Criteria:

a. Cease water supply pumping at S-2 or S-3 if inorganic nitrogen
concentrations increase above 3.5 mg/L or total phosphorus increases
above 0.5 mg/L when the lake is between the Interim Action Plan stage
criteria and the “backf;umping” stage criteria.

b. Cease water supply pumping at S-2 or S-3 if inorganic nitrogen
concentration at pump station equals or exceeds 10 mg/L when the lake is
below the “backpumping” stage criteria.

Guidelines:

a. Avoid pumping S-2 at rates above 2200 cfs, under all conditions.

b. Minimize pumping of S-2 and S-3 during the spring (April, May, and
June), under all conditions.

c. During water supply backpumping, limit pumping rate of S-2 to 2000 cfs

and at S-3 to 800 cfs.

B.  Attheend of the rainy season, reinstate the Interim Action Plan, regardless of
lake stage. The exact date of reinstatement will be discussed at the September 12-
13, 1985 Governing Board meeting.

C. If Lake Okeechobee stage has not exceeded the IAP stage on October 1, 1985,
initiate appropriate controls on water demand for the Lake Okeechobee service area.

D. The District’s primary water management objective in the EAA is to improve
the quality of the water so that it will be available for all beneficial uses. To
~accomplish this .objective, the agricultural community, in conjunction with the

District, is expected to immediately initiate engineering, econemic, and feasibility
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studies of all water management alternatives for improving water qualify in the
EAA.
D. Water Quality Monitoring

In addition to the daily sampling at the S-2 and S-3 pump stations and the
monthly sampling at the eight (8) basic stations in the lake, monthly sampling at six
(6) stations in the south end of the lake will be conducted while water supply
backpumping is in effect. Figure 34 ( page 61) shows the locations of these stations.
Two (2) of the stations (L-6 and L-7) are part of the basic eight (8) station network.
Three (3) of the stations are located adjacent to the water intakes for the Belle Glade,
. South’ Bay, and Clewiston water supply utilities. The sampling trips will be
scheduled approximately two (2) weeks after each regular monthly lake trip.
Samples will be analyzed for routine physical and chemical parameters, chlorophyll

a, and phytoplankton species and densities.
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APPENDIX A

PESTICIDE/HERBICIDE
LABORATORY RESULTS



TECHNICAL SERVICES, INGReCEIVED
ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS

OFFICE 2471 SWAN ST. — P.0. BOX 52320 GEP 2 4 1964
LABORATORIES 103-107 STOCKTON STREET

JACKSONVILLE, FLORIDA 32201 : £M DIV.
(804) 353-5761 WATER CH
Laboratory No. 61230 September 21 g 84
Sample of WATER
Date Received__August 31, 1984
For SOUTH FLORIDA WATER MANAGEMENT DISTRICT, 3301 Gun Club Road,
W. Palm Beach, FL 33406 Attn: Mr. Federico

Marks:

: CERTIFICATE OF ANALYSIS OR TESTS

S2W1:
S2W2:
S3Wl:
S3W2:
S4Wl:
S4W2:
S6Wl:
S6W2:
S7W1:
S7W2:
S8W1:
S8W2:

LABORATQORY LD. NO. 82145

HERBICIDES, all units ppm

2,4-D

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0,001
<0.001

2.4,5-TP

—_—td e

<0.0005
<0.0005
<0.0005
<0.0005
<0.0005
<0.,0005
<0.0005
<0.0005
<0.0005
“<0,0005
<0,0005
<0.0005

Respectfully submitted,

2,4,5-T

<0.0005
<0.0005
<0.0005
<0.0005
<0,0005
<0.0005
<0.0005
<0.0005
<0,0005
<0.0005
<0.0005
<0.0005

TECHNICAL SERVICES, INC.

BY




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CORSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52328

LABORATORIES 103-107 STOCKTON STREET

soratory No. 61231 Novepber 27 | 19 84
nple of SEDIMENTS

te Received August 31, 1984

r SOUTH FLORIDA WATER MANAGEMENT DISTRICT, P.O. Box V,

West Palm, FL 33402
1rks:
CERTIFICATE OF ANALYSIS OR TESTS

[1ICIDES: S25 S35 S48
in, mg/kg: <0.0002 <0.0002 <0.,0002
iC, mglkg: <0.0001 <0.0001 <0.0001
AC, wg/kg: <0.0004 <0,0004 <0.0004
HC, mg/kg: <0.0001 <0,0001 <0.0001
HC, mg/kg: <0.00002 <0.00002 <0.00002
ordane, mglkg: <0.002 <0.002 <0.002
'-DDD, mg/kg: <0.0008 <0.0008 <0.0008
'_DDE, wg/kg: £0.0004 <0.,0004 <0.0004
'-DDI, mp/kg: <0.002 <0.002 <0.002
ldrin, mg/kg: <0.0004 <0.0004 <0.0004
osulfan 1, mg/kg: <0.00007  <0.00007  <0.00007
osulfan 1I, mg/kg: £0.0007 <0.0007 <0.0007
osulfan Sulfate, mg/kg: <0.002 <0,002 <0.002
ion, mel/ke: ' <0.003 <0,003 <0,003
thion, mg/kg: <0.003 <0.003 <0.003

' -DDD, wg/ke: <0.0008 <0.,0008 <0.0008
'-DDE, mg/kg: <0.0006 <0.0006 <0.0006
'-DDT, mg/ke: <0.002 <0.002 <0.,002
}ion, mg/kg: <0.003 <0.003 <0.003
Irin Aldehyde, mg/kg: <0,001 <0.001 <0.001
stachlor, mg/ke:! <0,0002 <0.0002 <0.,0002
stachlor Epoxide, mg/kg: <0.00027 <0.00027 <0.00027
;aphene, mp/kg: <0.016 <0.016 <0.016
lychlorinated Biphenyls, mg/kg: <0.007 <0.007 <0.007

JACKSONVILLE, FLORIDA 32201
{834) 353-57€1

Respecttully submitted,

TECHN? SERVICES, INC.
s 8 eoes G




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52320
LABORATORIES 103-107 STOCKTON STREET

JACKSONVILLE, FLORIDA 32201

2]

~rw

(804) 353-5761

Laboratory No. 61231 November 27 19 B4

Sample of SEDIMEKTS

Date Received __August 31, 1984

For SOUTH FLORIDA WATER MANAGEMENT DISTRICT, P.0. Box V,

West Palm Beach, FL 33402
Marks:
CERTIFICATE OF ANALYS!S OR TESTS
PESTICIDES: S28 S§3S S45S
Diazinon, mg/kg: <0.002 <0.002 <0.002
Malathion, mg/kg: <0.,003 <0.003 <0.003
Parathion, mg/kg: <0.0008 <0.0008 -0,0008
M*rex, mg/kg: <0.001 <0.001 <0.001
- thoxychlor, mg/kg: <0.003 <0.003 <0.003
Kelthane (Dicofal), mg/kg: <0.003 <0.003 <0.003
HERBICIDES:
2,4-D, mg/kg: <0.001 <0.001 <0.001
2.,4,5-TP, mg/kg: <0.0002 <0.0002 <0.0002
Note: Temik (Aldicarb) residues to follow
Respectiully submitted,
ERVICES, INC.
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TZCHNICAL SERVICES, INC.
ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52328
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-5761

LABORATORY 1.D NO. 82148

Respectiully submitted,

tsboratory No. 61231 Noverber 27 1584

Sample of SEDIMENTS

Date Received . Auguet 31, 1984

For SOUTH FLORIDA WATER MANAGEMENT DISTRICT, P.O. Box V,

West Palm, FL 33402
Moarks:
CERTIFICATE OF ANALYSIS OR TESTS

PESTICIDES: 565 S§7S SBS
Alcdrin, wg/kg: <0.0005 <0,0005 <0.0002
a-BHC, mg/kg: <0.0002 <0.0002 <0.0001
b-BHC, mg/kg: <0.001 <0.001 <0.0001
2-BHC, mg/kg: <0.0003 <0.0003 <0.0001
~ BHC, mg/kg: <0.00005  <0.00005  <0.00002
Chlordane, mp/kg: <0.006 <0.006 <0.002
4,4'-DDD, wgl/kg: <0.002 <0.002 <0.0008
4,4'-DDE, mg/kg: <0.002 <0.002 <0,004
4,4'-DDT, mg/ke: <0.,004 <0.004 <0.002
Dieldrin, mg/kg: <0.001 “0.,001 <0.0004
Endosulfan 1, mg/kg: <0,0002 <0.0002 <0.00007
Endosulfan II, mg/kg: <0.0007 <0,0007 <0.0007
Endosulfan Sulfate, mg/kg: <0.004 <0.004 <0.002
Ethion, mg/kg: <0.008 <0.008 <0.003
Trithion, mg/kg: <0.007 <0.007 <0.003
o,p'-DDD, mg/kg: <0,002 <0.002 <0.0008
o,p'-DDE, uwg/kg: <0.001 <0.001 <0.0006
o,p'-DDT, wmg/kg: <0.004 <0.004 <0.002
Tedion, omg/kg: <0.008 <0.008 <0.003
Endrin Aldehyde, mg/kg: <0.003 <0.003 <0.001
Heptachlor, mg/kg: <0.0005 <0.0005 <0,0002
Heptachlor Epoxide, mg/kg: <0.0007 <0, 0007 <0.00027
Toxaphene, wg/kg: <0.016 <0.016 <0.015
Polychlorinated Biphenyls, wg/kg: <0.018 <0.018 <0.007

TECHNICAL, SERVICES, INC.

|y




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CORSULTANTS——INDUSTR!AL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201
(904) 353-57¢1
{aboratory No. 61231 November 27 19 B4

Sample of SEDIMEKTS

Date Received __AuUguEl 21, 1984

For SOUTH FLORIDA WATER MANAGEMENT DISTRICT, P.0. Box v,
West Palm Beach, FL 33402
Marks:
CERTIFICATE OF ANALYSIS OR TESTS

S TICIDES: S65 S7S SBS
azinon, mg/kg: <0.006 <0.,005 <0.002
lathion, mg/kg: <0.006 <0.006 <0.003
rathion, mg/kg: <0.002 <0.002 <0.0008
rex, mg/kg: <0.003 <0.003 <0.001
choxychlor, wg/kg: <0.01 <0.01 <0.003
ithane (Dicofal), mg/kg: <0.006 <0.006 - 20,003
RRICIDES:

4-D, mg/keg: <0.001 <0.001 <0.001
4,5-TP, mg/kg: <0.0002 <0.0002 <0.0002

ote: Temik (Aldicarb) residues to follow

Respectiully submitted,

TECHNICAL, SERVICES, |

NC.
LABORATORY 1L.D. NO. 82145 oy l /d '/z’?’ ;’




TECHNICAL SERVICES, INC.

ENVIRONMENTAL CONSULTANTS — INDUSTRIAL CHEMISTS
OFFICE 2471 SWAN ST. — P.O. BOX 52329
LABORATORIES 103-107 STOCKTON STREET
JACKSONVILLE, FLORIDA 32201 @ t|ufss
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PREFACE

In the past we have reported data as it related to the
total watershed. To accommodate recommendations by NCSU,
~ we have identified 9 sub-watersheds that can be related
to water quality monitoring, We elected not to change
the background'section, since the problems - topography,
¢1iméte, rainfall and land use are virtually the same in all
- the sub-watersheds. Fof clarity we have chosen to report
general data by total watershed in the narrative part of
the report. More detailed information can be found by

sub-watershed in the figures and tables in the appendices.
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I. BACKGROUND

The Taylor Creek-Nubbin Slough Basin has an area of approximately 110,000
acres, Natqr from the basin flows directly into Lake Okeechobee through the
5-191 control structure operated by the South Florida Water Management Dis-
trict, This water is the primary source of large phosphorus loadings to the
lake, Therefoke,'thé lake is directly affected by the quality of flow from
this basin, which has an adverse impact on this valuable water resource that
serves all of South Florida. The lake provides public drinking water for Belle
Glade, Clewiston, Okeechobee City, Pahokee and South Bay (Figure 1, Appendix
1) and is a sec0ndary source for the lower east coast from West Paim Beach to
Miami, ‘As salt water encroachment increases along the lower east coast, the
lake is e#peCted to play an increaéing]y important role in the water supply
for thi% growing area. Lake Okeechobee is used by commercial fishermen to
catch panfish, catfish, and frogs valued at $5 million dollars annually as
estimated by the Florida Fish and Game Commission. The lake is also a natural
habitat for many species of fish and birds, and is used as a migration point
for many species of duck in the winter. The tourist industry around the Tlake
depends ﬁn the lake as an attraction for year-round recreational activity.
Motels and camping areas are filled much of the year by fishermen attracted to
the lake. Sport fishing is valued at $3.6 million annually. About half of this
activity is -in the north end of the lake immediately influenced by project
area waters. The loss of Lake Okeechobee to hyper-eutrophication would be cat-
astrophic to the economy and water supply quality of this region.

Agriculture also uses water from the lake to irrigate about 500,000

acres of vegetable crops, sugar cane, pastures, and some row crops, especially




in the organic soils on the south side of the lake through a network of canals
and field ditches,

The general water quality of the Taylor Creek-Nubbin Slough Basin has
bean wall-documented through several studies conducted during the past nine .
years: Allen et al. (1975), Stewart et al. (1978), Federico (1977), and
Federico et al. (1981),

A1l of these studies compared water quality parameters, particularlty nu-
trient values, from different tributaries within the basin. It can be seen
from the research that the primary pollution is the high concentration of nu-
trients that exfst in most of the 99 miles of waterways in the basin. These
nutrients can flow directly into the 480,000 acres of Lake Okeechobee. The
documented source of the nutrients is the high density of cows (primarily -
dairy cows) along the 99 miles of waterways in the basin. Nonpoint source en-
try of animal wastes and nutrients into the streams and tributaries of Taylor
Creek-Nubbin Slough occurs by two primary processes; animals standing in the
waterways and discharging feces and urine directly, and from runoff from pas-
ture areas, frequently tHrough field ditches. 1In the hot south Florida cli-
mate, dairy animals, particularly, seek relief from heat stress by wading in
streams or other bodies of water when they are available. In the past, animals
have been permitted to wade freely to relieve heat stress and thus reduce milk.
production lasses that would occur fn a heaf—stress environment,

From 1974 to the present, nutrient concentration data have been collected
at three sites along one stream in the watershed that shows the direct effects
of animals standing in a stream. Table 1 (Appendix 1) shows the effects from
Otter Creek for two years, 1978 and 1979, when the data were most complete,

Samples collected downstream from an area where cattle lounge (Otter Creek at




State Road 68) show a dramatic increase in the phosphorus and nitrdgén concen-
trations in the water compared to samples collected above this catt]e-loung1ng
area {Otter Creek at U.S. Highway a41). n
These high concentrat1ons of nutrients are contributing to the eutroph1c
state of Lake Okeechobee ‘The eutroph1c state affects aT] uses of the lake by
reduced water quality. 'Joyner (1974), Dickson gg_gl. (1978) and Brézohik.gg
al. (1979} have evaluated the trophic state of Lake Okeechobéé espe¢i§11y és
related to the nutrient loading rates. A1l investigations have c6n§1ﬁded fﬁat
the lake fis in and/or proceeding to the eutrophic state. Lake Okééchpﬁee.is F
designated as a Class I water source and thé degradation of the Waterlaffééts |
all uses of the Take. -
The logation of the critical area has largely included thé'entiré.Tayfoh
Creek-Nubbin Slough Basin; However, ih the'original projeét appTiCation;'it
was estimated that the most critical area (out of the 93,500 acres des1gnated _
as critical area) would be that acreage adjacent to any water (F1gure 2 Ap-
pendix 1) and would encompass around 64,800 acres. Based on what has been
Tearned from the pjanning to date, this original smaller écreage wé§ é fairly
accurate estimate of the critical acreage needing treatment. | o
Using the knowledge gained from the planning completed S0 far the f01~
lowing criteria were applied in refining the cr1t1ca1 area designated w1th1n
the TayTor Creek Nubbin Slough Basin:
a. A1l dairy farms are considered critiéa] areas..
b. A1l beef cattle farms that'have been extensively drained are tonéid—
ered critical areas. | | | -
c. All areas within one quarter mile on each side of a stream d1tch or

channel that holds water year- -round are considered cr1t1ca]



Using the above criteria and deleting urban areas that fall within these pe—'
rimeters, the critical érea that needs treatment is 63,109_acres. V

The committee has set several goals for the project to measure the suc-
cess of implementing the selected Best Management Practices (BMP's) in the
project area, The first of these goals is a 50% reduction of phosphorus_and
nitrogen loadings entering Lake Okeechobee through the 5-191 structure. Since
the clarification of poiﬁt source for the project (i.e., that all dairies are
considered to be nonpoint sources) there are no identified point sources or
1ndustriél and municipal sourtes'of pollution. A nutrient concentration reducr
tion at the S-191 outflow location would be an accurate assessment of the re-
duction of‘agriqultural nonpoint . source pollution taking place. The second
goal is to have at least 47,331 critical acres (75% of the critical area) un-
der contract. A third and important goal is to have all dairy farms in.the
project angqldnder contract, |

Oveﬁ 95% of the project area is devoted to agricultural use, the other 5%
(4,775 acreﬁ) is residentiél and a state institution. A sampling site just
downstream from the state institution has shown no significant contributions
to the problem in the past. The residential area is low density and not con-
sidered to bé a problem; There are currently no new construction projects or
any nonagricultural sources of pollution in the basin that might contribute tp
the prohiam. | |

There are several factors that contribute to the agricultural poilution
in the basin., The topography is flat and the soil types are poorly drained,
which causes standing water in the pfoject area during the:rainy Season_(June
through September). This poor drainage has led to extensive ditching for. im-

proved drainage in the project area. These factors, along with 50 inches aver-




age Rainfa!f a year, make the watershed system susceptible to being easily = -
flushed directly into Lake Okeechobee. |

There_ére presently 24 dairy barns on 33,000 acres. These dairies are
mi lking more than 23,000 ﬁows with an additiona] 5,000+ animals on the dairies
at any given time. These dairies are located on or near the major waterways.

_ Apprqgiﬁate¥y 49,000 acres of the basin are used for beef production on’
56 fapm§.or ranches that graze around 25,000 head. Of this afea, 30,000 acres
are-considgred critiéal, which represents 35 farms and 21,000 head of cattle.
Cattle ranching in this part of Fiorida is primarily a cow/calf type opera-
tion, |

Thé.large number and high density of animals in the project area, especi~
ally awqund dairies, is the ma jor prob]em."Animals lounging in and around wa-
ter courses are the primary nonpoint sources of pollution by direct animal
deposits, funoff from surrounding pastures where animals are kept is aﬁother
primary {ﬁdirect nonpoint source.

Mastﬁqf-the pastures in the project area are improved and fertilized,
which contribute to the pollution problem. A1l the dairies in thé_project have
waste catchment systems, but most are not properly managed which also contri-
butes ta the problem.

There are roughly 1400 acres of citrus growing in the basin. These citrus
groves require extensive drainage and irrigation to insure proper growth of
the trees, ODeep ground water from the Floridan aquifer, together with high
dissolved solids including chloride, is commonly used for irrigatidn supplies.
Dissolved solids and chlorides may be exceptionally high in nearby water-
courses during periods of irrigation when rainfall and runoff are Tow. Many

groves are changing to Tow-volume irrigation systems which should reduce the



salintty problem. Mdnitoring of chloride and dissolved solid concentrations .
in the Qasih will continue to assess the nature and magnitude of this problem.
Prior to the prdject'approvaT, approximately 90% of the farms in the

project area had conservation plans. All the dairy barns have some type of;
waste management system. Some other measures have been undertaken by individ-

uals but not of any significance that would affect project accomplishments.
II. STATUS OF IMPLEMENTATION

In F¥Y 1984, thirteen new tontratts were signed, whiﬁh brought the total
number of gctive contracts to 28. One contract was canceled due to a change
in ownership and land use; no funds were expended. From the contracts signed,
39,726 critica] acres are now under cohtract. These signed contracts include
27,067 acres from dairies, or about 82% of the 33,000 acres under dairy land
use. Of the total 63,109 critical acres, 23,383 are not currently under .
contract. A total of $642,424.00 in cost-share funds have been ob]fgated.

Requeéts for contract and water qua]ity planning are on schedule. Of the
54 farms identified in the critical area,.all but 12 have been planned. The
Soil Conservation Service is currentiy planning two of these which will be
completed shartly, The SCS has provided its interagency monthly status répart
on water quality p1ann1ng which can be found in Appendix 3.

Goals for FY 1985 are 12 more contfacts signed by mid-year and 60% of the
BMP implementation completed. Attainment of these goals would exceed the
original goals set for the prbject. Forms ACP-305, RCWP-3 and RCWP-7, found
in Appendix 3, provide more specific details on goals and accomplishments.

In FY 1985 we will move from an active planning stage'to an active



imptementation stage.

Progress of implementation as a whole has been good and projected dates
of accomglishments for the project should be mef or exceeded. In the past
fiscal year, 5QZ best management practices were compléted on the ground in -
the critica?'area (this includes management and installed BMP's). Cumula-
tively, 8,260 gcritical acres are served by installed BMP's and 34,598
critical acres are served by management BMP's. Appendix 1 contains tables
that summarize BMP implementation by sub-watershed. These summaries show-an
installed acres served total and a management acres served total. These
figures may not equal the cumulative BMP acres served total. In computing
these totals, we did not count more than once each critical acre treated when
that acre was treated by more than one BMP. Therefore, we feel these totals
represent an accurate assessment of treated acres compared tq project critical
acres, | |

To date, $263,321.00 cost-share monies have been earned, $642,424.00 -
have been obligated. Because of the payment limitation many BMP's have been
instailed as neon-cost shared. State monies and farmer contributions have paid
for these practices. We have accounted for the critical acres served by these
BMP's, but are working on a better accounting system for the monies spent. by
the farmer and the state. These figures will be available at a later date and
can be provided, Estimates for other contributions were made based on the
costs entered on theé AD-862's submitted. Summaries of funds earned and
obligated can be found in Table 11.

In summary, BMP implementation is progressing well. Implementation has
been comb1eted on 4 farms and 17 farms have at least one BMP installed. Table

12 shows the critical acres by sub-watershed, the number and percentage of-




critical acres under contract, and number of farms having critical acres in the

watershed and the number of farms under contract. Figures 3 through 10 show
the critical area in each wateréhed and Figures 11 through 17 show the location
of contracted farms in each watershed. |

South Florida Water Management District has reported a 15% reduction in
phosphorus loadings from the Taylor Creek—Nubbin-S]ough_Basin. This is dis-
cussed in more detail in Section III by watershed. As more BMP's are |

implemented, data related to reductions can be more closely tied to BMP's.

ITI. WATER QUALITY MONITORING
AND
IV. WATER QUALITY TREND ANALYSIS

Parts III and IV have been combined to associate monitoring and trends
together by sub-watershed.

Monitoring Strategy

The water qua]ity monitoring network in the Taylor Creek-ﬂubbin Slough
watershed described in the 1982 water quality monitoring report (Ritter and
Allen, 1982) consisted of 43 sites. In.the subject time period subsequent
to that report (1982-1983), this monitoring network was streamlined by reducing
the netﬁork to a total of 26 stations, 23 of which are at instream locations, 3 -
and the remaining 3 at dairy waste fagoons. Figure 18 depicts the revfsed
water quality monitoring network as of September 1984, Table 13 contains a
description of these locations. Table 14 is a list of the discontinued
sampling sites. After evaluation of the data record to date and the ratidnalg

used for chobsing the original monitoring network, it was felt that the“data




collection program could be streamlined by eliminating the designated stations
without compromising either the area of coverage of the degree of resolution
for evaluation of the BMP implementation program. |

The water'quality‘goals and objectives of the Florida RCWP program
remain: (1) to document baseline water quality data prior to BMP
implementation; (2) to monitor the development and implementation of BMP's
throughout the Taylor Creek-Nubbin Slough watershed; (3) to evaluate thé
effectivenéss of BMP's through water quality monitoring in alleviating high
nutrient 1oads (mainly phosphorus) on a subwatershed scale; (4) to reduce the
overail phosphorus contribution from the Taylor Creek-Nubbin Slough watershed
to Lake Okeechabee at S-191 by 50 percent.

Materials and Methods

The 20 ipstream water quality monitoring stations continue to be collected
on a biweekly schedule. Sample collection at the thrée lagoon stations has
been reduced to a quarterly schedule.

Water quality samples are analyzed for the following chemical and

physical paramenters:

Chemical Physical
Total-P pH
Ortho-P Specific Conductivity
N03 Turbidity
NO Color
2
NH4
TKN

A detailed description of the analytical, hydrological, and nutrient load
calculation methodology is presented in Ritter and Allen (1982). The
hydrological monitoring network contains 5 stage recording devices in upper

Taylor Creek (N. W. Taylor Creek - 1, Otter Creek - 2, Williamson Ditch - 1,




and upper Taylor Creek outflow - 1). Lower Nubbin Slough has 7 stage
recording devices that were installed in 1983 (Mosquito Creek - 2, Nubbin
Slough - 1, Henry Creek - 1, Lettuce Creek - 3). 1In ad&ition, there are
eight rainfall and groundwater stations in upper Taylor Creek and two rain-
fall stations in Jower Nubbin Slough. A comparison of 1983 rainall to the
period-of-regord rainfall for the Taylor Creek-Nubbin STough watershed is

presented in Table.15 {Appendix 1).

Water Quatity and Hydrologic Monitoring

The 1983 annual repart documented the baseline water quality data for
the years 1978 through 1981, and also presented 1982 water quality data
which was collected during the first year of BMP implementation.

For the purpose of evaluation of impacts of BMP's on water quality,
the data record has been divided intoftﬁree distinct periods. The first is
the baseline watef quality collected during the years 1978 through 1981,
This documents water quality prior to BMP implementation. The second period
includes data collected or yet to be collected during the period of BMP
implementation. This includes data for 1982 and 1983. The third and last
period is data to be cellected subsequent to installation of all BMP's in the
watershed. Obviously data currently being collected and evaluated is
grouped in the implementation period. Water quality data summarized for 1983
at each of the sampling stations throughout the Taylor Creek-Nubbin Slough
watershed are presented in Appendix 4. Also presented in Appendix 5 are time
series graphs for séTected'water quality stations from 1978 through 1984. A
continuation of these time series plots into the post-BMP phase of the program
will be used as means.of visually illustrating the effectiveneés of BMP's 1in

improving water quality.
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As noted previously, installation of stage recorders in the lTower Nubbin
Stough basin was accomplished in May of 1983. These recorders have, over the
past 18 months, provided a means of quantitatively measuring flows at Mosquito
Creek% Nubbin STough, Henry Creek, and Lettuce Creek. Data now being L
generated by these newly installed stage recorders suggest that 1982 flows may
have been underestimated. These data also suggested that the areas of
hydrologic contribution (watershed surface area) calculated for each of these .
subwatersheds needed to be adjusted. The areal extent of boundary adjustments
that have subsequently been made are presented in Table 16 (Appendix 1).

Annua] loads of phosphorus and nitrogen species for 1983 are presented in
Tables .17 and 18 respectively (Appendix 1) for each of the eight major sub-l
watersheds throughout the basin. It should be noted that the loads for the 4
newly instrumented watersheds_were calculated only for a 7 month period, June
1 through December 31, 1983. Since those moﬁths include the bu]k of the wet
season (66.5 percent of total annual precipitation) when the majority of
flow accurs, they reflect the relative magnitudes of the loads that would be‘
expected‘te occur over an entire 12 month period but are as such, under-
estimates of what actually did occur.

Total discharges during 1983 for each of the 8 major sub-watersheds are
presented in Table 19 (Appendix 1). Again the period of record for the 4 .
southernmost tributaries was June 1 through December 31 and as with the mass
laads, these numbers are underestimates of annual totals but provide insight
ipto felatﬁve magnitudes.

: Annua]_tdta] discharge and nutrient mass loads at S-191 for 1983 have'
been estimated due to mechanical problems at control gates that have occurred

during the year at the structure thus creating some uncertainty in the
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accuracy of measured results there.

OTTER CREEK

Presented in Tables 20 and 21'(Appendix 1) are annual means and standard

deviations for selected parameters at the downstream water qua]ity'stations

in Qtter Creek and East Otter Creek, respectively. Concentrations presented

are for the period of January 1978 through July 1984 which represents pre-BMP

as well as initial BMP implementation data. Figure 19 (Appendix 1) depicts

the nutrient loads exhibited in Otter Creek from January 1978 through

December 1983. In summary, the major points that can be noted from these

tables .and figures are:

(1)

(2}

(3)

Total phosphorus and total nitrogen concentrations decreased 14
percent and 38 percent, respectively, from 1978 through 1984 in.
Otter Creek.

Total phosphorus and total nitrogen loads were as high as those
exhibited during the pre-BMP years of 1978 and 1979; however, flbw
discharges during 1984 show an increase of 58 percent and 30 percent |
over those exhibited during 1978 and 1979, respectively. The
increased discharge has contributed to the increase in total
nitrogen and total phosphorus loads in this sub-watershed. An
interesting side note is that from July through October 1983 the
Okeechobee County Road Department performed maintenance operations
by dragline in the Otter Creek channel. This increased the
drainage and runoff throughout Otter Creek and thus may have caused
the higher nutrient loads and slightly elevated nutrient concentrar
tions over those exhibited during 1981 and 1982.

During September 1983, fencing installation for a major portion of

12




East Otter Creek above station 19 was compTeted. Early water
quality results after this date show some decreases in total .
phosphorus (35 percent) and total nitrogén (43 percent)
~ concentrations from September 1979 through July 1984.
LITTLE BIMINI
Summaries of annual means and standard deviations -and annual nutrient ... .. .
loads for the Little Bimini sub-watershed are presented in Table 22 and
Figure 20 (Appendix 1), respectively. As in past reports, discﬁarges for
Little Bimini have been estimated. The procedure has been described in

Ritter and Allen (1982). The major trend in Table 22 and Figure 20 is that - -

total phﬂ&Phoruﬁ and total nitrogen concentrations have increased 140 per- . .

cent and 89 percent, respectively, from 1981 to present. These increases .
have occurred in conjunction with the increased rainfall during the last 2.5
years. They also can be attributed to a direct discharge from a second :stage
dairy tagoon which was discovered to have a break in the surrounding levee, .
Effluent from the lagoon was then being flushed directly into the headwaters,.
of Little Bimini. This washout was repaired in March of 1984 and since then
there has heen noticeable decreases in total phosphorus and total nitrogen
concentrations.
N.W. TAYLOR CREEK

Summaries of annual means and standard deviations and annual nutrient
loads are presented in Table 23 and Figure 21, respectively. There has not
been a great deal of BMP activity in this sub-watershed. In the past,
phospharys and nitrogen concentrations at N.W. Taylor Creek have averaged less.
than .50 mg/1 and 2.0 mg/1, respectively. Despite increased rainfall from -

1982 through 1983 nitrogen and phosphorus concentrations have remained
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consistent with those reported from 1978 through 1981. Slight increases in
nitrogen and phosphorus concentrations through mid-1984 may be attributed to
an increase in the number of animal units in thé headwaters of N. W. Taylor:
Creek. An encouraging note fs that nitrogen and phosphorus loads actually
showed a decrease in 1983 of 60 percent and 45 percent, respectively, over
those exbibited during 1982; this is probably due, however, to the fact that

discharges decreased by 29 percent from 1982 to 1983 as well.

| wILLIAMSON.DITCH _

Summafies of ahnua] means, standard deviations, and annual nutrient loads
for the Williamson Ditch sub-watershed are presented in Table 24 and Figure 223 _.
respectively. Major points from Table 24 and Figure 22 are:

(1) Total phosphorus and total nitrogen concentrations have both
_decreased_BB ﬁerceht froﬁ 1978 through'1983. Significant BMP
implementation has occurred in the headwaters of Williamson Ditch -

| during 1984 and may be responsible for the lower concentrations
exhibited in the first half of 1984.

(2} Nutrient loads, discharge, and rainfall during 1983 have been
consistent with thbse exhibited in 1978, 1979 and 1982.

During ihose years that have been characterized by similar rainfall and
discharge (1978, 79, 82 and 83) the sub-watershed has exported essentially
comparable loads of N and P,

MOSQUITO CREEK |

Table 25 summarizes annual means and standard deviations of nutrient

specie§ in water samples from the Mosquito Creek sub-watershed. To date there

have been no BMP's implemented within this sub-watershed and, therefore, data

14




from 1978 through July 1984 can be considered as pre-BMP implementation data, <.

-.Ipénds in mean annual nutrient concentrations in this sub-watershed are
similar to those exhibited in other sub-watersheds over'this subject period,
that 1s periods of greater rainfall and runoff are characterized by higher
concentrations. The magnitude of concentration change on this watershed may
have heen affected by decreases and subseqﬁent increases in the amount of -
dairy activity in the area over this period.

- Up until 1980 there were six dairy barns in operation in this sub-
watershed, Annual total P and total N concentrations were as high as 3.60
and '10.16 mg/1 fespective]y. _

' Through 1981 and 1982, three of the six barns were closed down with a

corresponding decrease in the number of animals being kept and milked. Total
P and total N concentrations dropped by about 40 percent from previous Tevels,
Subsequant to this time, 1983 to present, the Tevel of intensity has increased,
There are now five milking barns in active operation. Nutrient concentrations
are agﬁin_approaching their 1980 levels.

As has already been established by previous studies and reconfirmed here,
nutrient decrease or increase is often positively correlated with rainfall and
discharge. Since the above referenced décrease in dairy activity occurred
simultangously to a period of decreased flow, and the subsequent increase in -
activity paralleled a return to more normal rainfall/discharge conditions, it.
is impossible to know how much of which factor (flow or dairy activity) can be
attributed to as the reason for the observed changes in nutrient concentrations,
Undoubtedly, both were important factors.

NUBBIN SLOUGH

A summary of annual mean concentrations and standard deviations for
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selected parameters in the Nubbin Slough sub-watershed are presented in
Table 26. - In fhe past, water quality at the outfall to the L63N canal has
reflected the runoff and discharge from a single dairy which is located just
spstream of the water quality sampling station at the confluence of Nubbin
>Tough with the canal. Due to its location and poor wastewater effluent
nanagement and disposal technigues, thé contributions of this one operation
tend to overpower and mask effects of BMP installation that occur over the .-
remainder of the watershed. It is of some interest to note, however, that
5ince. 1982 and the beginning of the period of BMP implementation in the water-
shed, that concentrations of total N and total P have shown a continually
iecreasing'trend. Pre]iminary 1984 data suggests that total N and P concen-
‘rations will be roughly half of their 1981 Tevels. In addition, this
lecreasing trend has occurred during a period .when ahnuaT'rainfa]1.and runoff
ias increasing-whfch is contrary to the historical cause/effect trends well
locumented on these watersheds. BMP's are being implemented on the other .
hree dairy operafions upstream in the watershed. At this time, there is no
)ther;readily apparent reason for the observed decline.
HENRY CREEK

Tahle 27 contains a summary of annual mean concentrations and standard
ieviatiQnS for selected parameters in the Henry Creek sub-watershed. Total P
nd total N concentrations were following an increasing trend from 1981
hrough 1983. Preliminary 1984 data shows mean concentrations to be somewhat
ower, returning to or near 1981 levels.

LETTUCE CREEK
A summary of annual means and standard deviations for selected parameters

n the Lettuce Creek sub-watershed are presented in Table 28. . BMP
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jmplementation has just started at the one dairy in this sub-watershed. Nutri-
ent concentrations continue to be characteristically lower in Lettuce Creek
than in any of the other tributaries throughout the basin.

S191 AT LAKE OKEECHOBEE AND UPPER TAYLOR CREEK

A summary of annual means and standard deviations for selected parameters
at S191 is presented in Table 29. Figures 23 and 24 graphically depict
annual phosphorus and nitrogen loads at S191 and Upper Taylor Creek, respeéé
tively. 'The major points in Table 29 and Figures 23 and 24 are:

(1) Mean annual total phosphorus concentrations for $191 at Lake

Dkeechobee are 15 percent.lower in 1984 than they were in 1978,

{2) Mean annual total nitrogen concentrations at S191 are 5 percent
lower in April 1984 than in 1978.

{3) Total phosphorus and total nitrogen loads for 1983 at S191 are 21

| percent and 36 percent lower, respectively, over those exhibited
during 1982. {Note 1983 loads have been estimated for S191}.

(41- Mean annual nutrient loads for Upper Taylor Creek have actually
increased slightly from those exhibited during 1982. This increase
has brought nutrient loads for Upper Taylor Creek back up to the
level experienced during 1979.

In summary, the response of total N and P concentrations on each of the
sub-watersheds in the basin is varied. For the most part, they responded in
1983 to rainfall and consequent runoff in a manner comparable to previous
years whgn rainfall was of similar magnitude. In general, concentrations
increased with increasing flows. There were two notable exceptions to this
rule, These were the Williamson Ditch and Nubbin Slough watersheds. BMP

implementation is well underway in Williamson Ditch and at three of the four
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dairy barns in Nubbin Slough. At present, BMP implementation is a plausible
explanation for these new trends. It should be emphasized, however, that
there are too many variables in these natural systems to make conclusive

Jjudogements with such breiiminary and short-term data.
V. GENERAL ASSESSMENT

The Taylor Creek-Nubbin Slough project has progressed farther than had
been expected in the past year. The year began with a éautious outlook, buf,
good weather and stronger economic conditions have produced a fruitful year,

[t is felt that contractual goals will be exceeded along with critical acres
treated. Planning is all but complete and we now mové into the implemen-
tation phase of the project.

Funding is still considered adequate and no changes have been recommended
by the COC or the LCC. Approximately 58 percent of the cost-share funds ha&e
been obligated and sufficient funds are left to cover the remaining contracts
expected to be signed.

The State of Florida has committed funds in the Upper Taylor Creek water-
shed for implementing BMP's at 100 percent. These funds have been applied to.
the 25 percent that RCWP did not pay. The State's uncommitted funds from the
Upper Taylor Creek watershed have been made available to farmers in other pafté
of the project at $2500.00 per farm until funds run out.

Because of the size of our farms, many contracts have exceeded the paymén}
limitation and many BMP's are being installed an non-cost shared. A summary.
of the funds obligated can be fouﬁd in Table 11 in Appendix 1.

Project participation is now in line with the project goals set. Better
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economic conditions have made monies available for farmers to participats,

Also the state has mandated that the state's polluted waters be cleaned upy
Farmers state-wide have begun to change their operations to reduce their
congeibutions. Farmers in our area are using this program to cleanup their
operations., Most of the dairy farmers now in our area moved out of urban

areas because of pressure to cleanup their operations. It is felt that the =
outlook of a state regulatory pregram to cleanup waters has also increased
participation in our program.

As stated earlier, we are moving from the planning phase to the jmple-
mentation phase. The installation of best management practices has progressed
we1f this year. We have set an aggressive goal (60% of the implementation
completed) for FY 1985. If the weather cooperates and the economy stays
strong, this goal should be met,

In the third program area, the water qua]ify monitoring data is more than
adequate, The South Florida Water Management District has an excellent program
that can show what effect the installation of BMP's will have on water quality.
A good history of water quality vecords will provide the basis for identifying
and quantifying any trends that result from BMP installation.

The information and education program has been adequate. All agencies
haye participated in articles, project tours, media coverage, and speaking.
engagements, CES will complete work on a slide-tape presentation and related
publications. A local waste utilization demonstration will be monitored anpd
a related field day held. CES plans to publish a regular newsletter to keep
andnwners and interested citizens aware of the progress of the project.

FY 1984 has been the best year yet. Much has been accomplished and everyr

ang involved feels the goals and objectives should be met or exceeded.
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FY 1985 looks to be a promising year for finalizing contracting and imple-
menting a major partion of the BMP's. Success of the project still lies in
the results of the water quality monitorfng after BMP 1hstallatiun. Still,
the épthusiasm and cooperation of those actively working to make this
project a success has not waivered. We all feel that the hard work and |
extra effort will result in Tong-term water quality jmprovement 1h_the

Taylor Creek-Nubbin Slough Basin and in Lake Okeechobee.
VI. PROJECT CHANGES

The COC and LCC are recommending that this report come due at a later
date. Trying to compile this data at the same time that all agencies are
closing out their fiscal year puts a heavy ‘burden on local staffs. As the
project progresses, more data will be available énd more ané]yzation will
be required. To continue to provide an accurate update, we feel more time.
is'needed. As for this project, if alJanuary.30 deadline was used,
monitoring data would be available for the current year and not a year

behind.
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FIGURE 3. CRITICAL AREA IN TAYLOR CREEK-NUBBIN SLOUGH
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Critita] Acres:
11,865

FIGURE 4.

CRITICAL AREA IN N.W, TAYLOR CREEK SUB-WATERSHED
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Critical Acres:
Little Bimini 3,853
Otter Creek 10,753

FIGURE 5. CRITICAL AREA IN LITTLE BIMINI AND OTTER CREFK SUB-WATERSHEDS

1-5



Critical Acres:
6,464

FIGURE 6. CRITICAL AREA IN MAIN TAYLOR CREEK SUB-WATERSHED
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Critical Acres:
9,774

FIGURE 7. CRITICAL AREA IN WILLIAMSON DITCH SUB-WATERSHED
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Critical Acres:
4,101

FIGURE 8. CRITICAL AREA IN MOSQUITO CREEK SUB-WATERSHED
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Contracted Acres:
Little Bimini 3,485
Otter Creek 7,172

FIGURE 12. LITTLE BIMINI AND OTTER CREEK SUB-WATERSHEDS
CRITICAL AREA CONTRACTED

Beef Cattle Contracts Dairy Contracts
Otter: 7, 8, 9, 10, 26, 27 Otter: 1, 2, 5
Little Bimini: 6, 8, 10 Little Bimini: 1, 5



Contracted Acrés:
2,765

FIGURE 13, MAIN TAYLOR CREEK SUB-WATERSHED
CRITICAL AREA CONTRACTED

Beef Cattle Contracts Dairy Contracts
16, 18, 25
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‘fdhtratted.ﬂcréé:

9,689
FIGURE 14. WILLIAMSON DITCH SUB-WATERSHED
CRITICAL AREA CONTRACTED
Beef Cattle Contracts Dairy Contracts

15, 19, 20, 21, 24

1-14




ontracted Acres:
0

FIGURE 15. MOSQUITO CREEK SUB-WATERSHED
CRITICAL AREA CONTRACTED
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FIGURE 16. NUBBIN SLOUGH SUB-WATERSHED
CRITICAL AREA CONTRACTED
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FIGURE 18.
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TABLE 1. NUTRIENT CONCENTRATION DATA

Showing effects of runoff from a dajry intensive area and a@d1t1ona1
effects of cattle lounging in streams. Concentrations are 1n
milligrams per 1iter (mg/1), averaged over each year, with samples
collected every two weeks.

NUTRIENT

SITE 1/ ?ERCENT INCREASE
- Mainly due to
Otter Creek Otter Creek " -
at Hwy 441 at S.R. 68 cattle in streams)
_ 1978 (January - December)
Total P 3.2 5.3 66%
~ Ortho P 2.9 4.2 45%
Total N 5.6 - 13.6 143%
..'NH4 -N 4.9 7.0 43%
N03 -N 0.2 0.3 50%
c1 161 176 9%
: 1979 (January - December)
Total P 2.4 4.8 100%
Ortho P 2.3 3.8 65%
Total N 3.1 14.4 365% .-
NH4.wN 1.1 4.5 309%
Ny N 0.25 0.23 -8%
€1 - 100 154 b4%
1980 (January - August)
Total P 2.1 3.9 86%
Ortho P 2.0 3.3 - 65%
Total N 2.6 8.7 235%
NH4 -N 0.7 3.2 357%
N03 -N 0.17 0.14 -18%
c1 105 125 19%

1/ Otter Creek at S.R. 68 is about 1 mile downstream from Otter

Creek at Hwy 441,

Cattle (dairy animals) frequently were

observed t¢ lounge in the stream immediately upstream of
Otter Creek at S.R. 68 for a distance of about % mile.
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TABLE 13.

Taylor Creek/Nubbin Slough Open Channel, Runoff, and
Lagoon Sampling Sites.

‘ SAMPLE -
_PERIOD OF RECORD  SITE # LABEL LOCATION

01/04/72 to Present 1 TCHW 01 N.W. Taylor Creek at HWY 68
03/19474 ta Present 2 TCHW 02 Little Bimini at Potter Road
01/Q04/72 to Present 3 TCHW 03 Otter Creek at S-13B & HWY 441
03/19/74 to Present 6 TCHW 06 Otter Creek at Potter Rd (S-13)
09/05/79 to Present 18  TCHW 18  Taylor Creek at 5-2

09/05/79 to Present 19 TCHW 19 Fast Otter Creek at Potter Road

- (08/05/79 to Present 20 TCHW 20 East Otter Creek at HWY 441
08/05/79 to Present 23 TCHW 23 Wilson Rucks Dairy Runoff

89/05/79 to Present 25 TCHW 25 McArthur #1 2nd Stage Lagoon Runoff
(9/08/79 to Present 26" TCHW 26  Otter Creek at McArthur Farms
10/28/81 ta Present 32 TCHW 32 McArthur Farms Dairy Barn #1 Lagoon
10/28/8} to Present 34  TCHW 34  SEZ Dairy Lagoon

11720483 to Present 41 TCHW 41  McArthur Farms Dairy Barn #5 Lagoon
01204/72 to Present 7 ARS 07 Williamson Main Ditch

01/04/72 to Present 8 ARS 08 Williamson East Lateral

01/04/72 to Present 9 ARS 09  Williamson Ditch at S-7

03/19/74 to Present 11 ARS 11 Taylor Creek at Cemetery Road
03/19/74 to Present 13 ARS 13  Mosquito Creek at HWY 710

03/19/74 to Present 14 ARS 14 Nubbin Slough at HWY 710

03/19/74 to Present 15 ARS 15 Mosquito Creek at HWY 70

11/01/77 to Present 17 ARS 17 Nubbin Slough at Berman. Road
06/11/81 to present 39 ARS 39 Henry Creek at HWY 710 i
06/11/81 to Present 40 ARS 40 Lettuce Creek at HWY 710.

Q1/01/83 to Present 104 TCNS 104  McArthur Farms Runoff at Little Bimini
01/01/78 to Present 1 0SEZ 1 SEZ Dairy, Wolf Creek outflow
01/01/72 to Present  S191 S1H Structure 5-191 at Lake Okeechobee

}Watgr quality site actual period of‘recbrd 09/05/79 to 09/03/81;
cantinued on 10/18/82 to Present. ,
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TABLE 14.

Taylor Creek/Nubbin Slough Discontinued Samp11ng Sites.

' SAMPLE
PERIOD OF RECORD SITE # LABEL LOCATION
01/04/72 to 09/11/84 4 TCHW 04 Otter Creek at HWY 68 o
03/19/74 to 09/03/81 5 TCHW 05 Otter Creek at Otter Creek Road
09/05/79 to 09/03/81 21 TCHW 21 Little Bimini at HWY 68
09/05/79 to 09/24/8C 22 TCHW 22 F & R Dairy Runoff
03/05/79 to 09/27/83 24 TCHW 24 Remsberg North Runoff
09/05/79 to 10/26/83 27 TCHW 27 McArthur Hayfield Runoff
09/05/79 to 09/03/81 28 TCHW 28 Otter Creek Upstream
11/19/80 to 10/25/83 29 TCHW 29 Gomez Creek at N. HWY 68 West
11/19/80 to 10/25/83 30 TCHW 30 Gomez Creek at N. HWY 68 East _
10/01/81 to 09/11/84 31 TCHW 31 McArthur Runoff at Otter Creek
11/17/82 to 09/14/83 35 TCHW 35 Little Bimini below Raulerson's
03/01/76 to 09/31/81 §-131 TCHW 508  Otter Creek at Potter Road
03/Q01/76 to 09/31/81 $-138}  TCHW 509 Otter Creek at HWY 44]
01/04/72 to 09/03/81 10 ARS 10 Taylor Creek at HWY 441
01/04/72 to 09/10/84 12 ARS 12 Taylor Creek at Well Line B -
11/01/77 to 10/25/83 16 ARS 16 Nubbin STough at HWY 70 =~
10/18/82 362 ARS 36 Newcomer Dairy N. Runoff to
_ Nubbin Slough
10/18/82 382 ARS 38 Newcomer Dairy S. Runoff to .
Nubbin STough
10/28/81 to 11/29/83 33 TCHW 33 T. Rucks Dairy Lagoon at Rucks Rd,
10/18/82 372 ARS 37 New Palm Dairy _

1Automatic samp]er sites; not in use at this time.
20nly one water quality sample taken during period of record.




TABLE 15,

Comparison of 1983 Rainfall to Period of Record Rainfall
(centimeters).

Period of Record

_{1955-1982) 1983 % of Period of Record

January 4.521 7.543 167
February '5.54 24.61 444
March 7.52 . 9.63 128
April a8 4.45 93
May s 3.25 2%
June S 20.22 20,98 . 104
Juij 16.81 14.43 o 86
August 17,02 | 9.1 116
September 16.33 1.07 68
October 8.48 17.86 211
November 4.01 - 2.79 _ 69
December - 4.14 11.25 272

127.032 147.67% 116

Rainfall quantities are Thiessen-weighted averages for the eight rainfali
stations located throughout the upper Taylor Creek watershed.

lAverage monthly for period of record.

“Average annual for period of record.

*Total monthly for 1983,

*Total annual for 1983.
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‘Mogqyito Creek
-Nubgiﬁ STough
Henry Creek
Lettuce Creek
Remainder

Lower Nubbin Slough

TABLE 16.

Adjusted Hydrologic Land Areas for the Major Subwatershed
in the Lower Nubbin Slough Basin.

1-41

-

1982 1983 -
Watershed Adjusted Watershed
Boundaries Boundaries .

4.919 :_.5,182

5,466 4,818

1,842 4,057

9,109 6,559

392 1,147
21,728 21,757
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'APPENDIX 2

SCS. STAFFING NEEDS




TAYLOR CREEK-NUBBIN SLOUGH
RURAL CLEAN WATER PROJECT
STAFFING BUDGET

SCS
RCWP {CC-80) RCWP {CC-80)
FISCAL FUNDS FUNDS USED - OTHER FUNDS
YEAR BUDGETED PROJECTED USED
1982 $ 70,000 $ 97,908 $ 27,908
1983 81,000 81,000
1934 73,929 73,929
1985 45,245 45,245%
1986 29,380 29,380%*
1987 3,895 3,895*
TOTAL $ 303,449 $ 331,357 $ 27,908
TOTAL PROJECT NEEDS $ 331,357
RCWP {CC-80) ALLOCATED $ 303,449
OTHER FUNDS USED
SCS Funds Absorbed $ 15,903
State Funds $ 12,000
TOTAL ALLOCATED TO DATE $ 331,357
* Projected
2-1




TAYLOR CREEK-NUBBIN SLOUGH RCWP STAFFING PLAN

Soil Conservation Service

PLANNING &
PROMOTION

CONTRACT PREPARATION & REVIEW

APPLICATION

DESIGN
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APPENDIX 3
RCWP REPQRTS

~ ACP-305 Monthly Progress Report

RCWP-3  RCWP Project Meeds, Goals and
Accomplishments

‘REWP-4  RCWP Estimated 8MP Costs

RCWP~-5  Fund Sources and Estimated Costs
of RCWP Project

RCWP-7  RCWP Status Report
SCS Monthly Status Report
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u EP 1.
REWP-3 g liRural staniiization ana Consérvation Service PROJECT RAME
(8-24-82) Lough
Taylor Creek-Nubbin Sloug
RCWP PROJECT NEEDS, Y , _
GOALS AND ACCOMPLISHMENTS 2.5TATE 3. COUNTY 4, CRITICAL
Florida Okeechobee ACRES 53109
T : G 19 04 TIVE FIscal.gaq
ACTIVITY o GOALS FIZZ:IL:EAR ENI:::ZOMPL_ CL.JA'::ZJCI)-:!PL_ Ységml.z_ﬁ
- 5 6 7 8. g 10 H
A. Treatment Nead
Iy Ao reing treatment 63,109 47,332 . 20,000 | 12,460 39,726 23,%83
2) Sources needing treatment . 26% 26 13 3% 17 9
a) Dairies (no.) .
b) Feedlots (na.)
¢ Cattle 3 |- 20 - -5 10 17 8
d) Citrus 2 2 : oV 0 0 1
9 Hog Farms 2 ! i 1 0 : (HI 1
£}
B. “Cgigﬁ;$m“ 54 37 11 13 28% 12

12. REMARKS ' R i 2
# Column 6 Dairy sources has been reduced because of the closing of 1 barn.

Column 9 Although only 3 signed, all dairy sources have signed RCWP 1's,
Column 10 totals have been reduced becaused 1 contract was canceled.

“SIGN. I.TIRE (ASCS County Executive Director)

DATE ﬂi;}TURé{SCSDwﬂthomemaﬁomﬁj DATE

11/19/84 ‘ 11/19/84
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APPENDIX 4

WATER CHEMISTRY DATA
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Mean, Minimum, &nd Maximum Water Quality Values for the Open
Channel Stations in Mosquito Creek for 1983.

(Chemi cal
parameters are expressed in mg/1.)
PARAMETERS STATION 13 STATION 15
0-P04 X 1.63 1.50
min-max 0.86-2.33 - 0.86-2.60
T-P04 X 2.03 1.63
min-max 0.96-8.61" 1.01-3.01
NQ3 X 1.22 0.49
min-max 0.13-4,47 _ .004-1.81
-NH4 X : 1.34 2.73
min-max 0.07-4,00 0.10-5.78
INORGANIC N x 2.65 '3.24
min-max 0.53-5.30 0.74-7.66
TOTAL N X 4.46 4.96
min-max 1.87-6.70 . 2.21-10.39
LAB COND x | - 558 498
(umhos/cm) min-max 185-2310 190-1710
LAB pH x 6.98 . 6.88
min-max 6.13-7.54 6,18-7.35
TURBIDITY X 4,2 5.2
(NTU) min-max 1.7-11.7 1.4-18.2
COLOR X 203 186
min-max 41-364 15-385
NUMBER OF SAMPLES 24 22
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PARAMETERS

0-P04

T-P04

NO3

NH4
INORGANIC N
TOTAL N

LAB COND
(umhos/cm)
LAB pt
TURBIDITY

(NTU)

COLOR

Mean, Minimum, and Maximum Water Quality Values for the
Open Channel Stations in Nubbin Slough for 1983.
(Chemical parameters are expressed in mg/1.)

X
min-max

X
min-max

X
min-max

—

X
min-max

X
min-max

X
min-max

—

X
min-max

L X
min-max

X

min-max

X
min-max

NUMBER OF SAMPLES

STATION 17

0.43
0.07-1.43

0.66

0.22-2.32 -

.005
» 004-0 . 0]

0.53
0.01-6.42

0.54
0.01-6.44

3.72
0.70-13,97

118
52-700

5.94
5.16-6.85

52.3
1.6-310.0

230
100-513

22
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STATION_14

1.80
0.69-4.10

2.33
0.80-6.12

0.14
.004-0.54

2.63
0.28-8.91

2.84
0.35-8.92

7.04
1.80-19.14

402
120-1870

6.63
5.97-7.16

18.9
1.9-78.0

289
122-556

24




PARAMETERS

0-P04
T-P04
NO3
NH4
INORGANIC N
TOTAL N
LAB COND
{umhos/cm)
LAB pH
TURBIDITY
(NTU)

~ COLOR

Mean, Minimum,
the Open Channel Stations at Henry
Lettuce Creek (40) for 1983. (Chemical parameters

are expressed in mg/1.)

min-max

ez or sows

STATION 39

0.99
0.29-4,62

2.28
0.58-10.78

0.10
0.01-0.56

3,91
0.50-10.48

4.02
0.63-10.49

7.44
1.29-18.86

685
170-1900

6.92
6.28-7.48

9.3

' 2.0-60.0

258
125-373

24

4-9

and Maximum Water Quality Values for
Creek (39) and

STATION 40

0.17
0.02-0.47

0.24
0.05-0.63

0.05
0.01-0.22

0.12

0.01-0.39

0.19
0.04-0.65

1.46

© 0.62-2.01

337
69-1560

6.72
5.28-7.49

5.2
1.8-14.1

239
58-366

24



Mean, Minimum. and Maximum Water Quality ¥a1ues for
S-191 at Lake Okeechobee for 1983, (Chemical
~ parameters are expressed in mg/1.)

PARAMETERS 5-191

0-PO4 X 0.64
min-max 0.49-0.84
T-P04 _ " 0.75
min-max : 0.61-0.90_;
NO3 X 0.37
' min-max 0.02-1.33
NHA | X 0.27
min-max 0.02-0.65
INORGANIC N X 0.64
' min-max 0.25-1.67
TOTAL N X 2.00
min-max 1.25-2.99
LAB COND X 368
(umhos/cm) min-max - 191-685
LAB pH | x - 6.52
min-max 6.01-6.96
TURBIDITY X 5.0 .
(NTU) min-max 2.1-13.5
COLOR X ' 239
min-max ‘ 125-335 :
NUMBER OF SAMPLES ' 17

4-10.




APPENDIX 5

WATER QUALITY TIME SERIES GRAPHS




- - W - W} -~ W
- = LHM. L - .
9\4@;@ A e AUM % » WE: - wﬁ At
¢|..|¢L......|® L LU G - W | g € . |- HuM .
- — - .
....lum.o - NP NYP - Ner e : : - NBP
bl - N - ;
& === [ A0 AON < ADN - AON
@v%.mv u.mmm das - 435 = ~ d3s o |
. e wnr - e 2 L e 2
LU At - LBH - AbN
- ¥n 7 ﬂn% ELT —— Ll mLLIE
90 - NUP I B - NuP - Nup L NP
Fo L aon T g el Aok - AON - AN
43§ m 435 m - 438 m‘ .| 438 m -
wr = anr 2 - e & - e 2|
AdM e - AUH T
HBH UM - HBH - duM w
Nur Nyr i - Nyr - Ny —
AON B AON. 4 - AON L ADN —
= Il.. H
438 g 435 2 = - 43§ = 438 st~
e < w2 - e % L e 21 o
LGN fo T Bl- suu «
duR ¥uM gk vok - Yo w
NG Kup - Ny RN~ wup b
aoN | AON - ADN - ADN m
d3s b4 435 e - d3% e - 435 2
e 2 e Z - e S - e 2 mn.u
| = Ay - b UL S S
= LTI VS soH | o L. wuw | 0- L yuw —
t — t + ]
o o fer NeE | - N | o - NoP
m T H aon | T - aon | T - Ao
i o . o -
o asal B a2 O d3sai X 438 m
- e e < T oL I
- AbR ABM ~ AHH = AUH o
- yuM HEK e - wui W
3 T T T T - Nyr [ =T T - NHr r T T ™ T Huf f T T T T T Ny .
ﬂw o- w o 13 o =] o [ =] =] [1-3 - o o — o w [T ] - o [ - o
~ - = - - B "
L g [} —
g
M_\._a: T T OW T/ 9W . |

5-1




TOTAL-N

25

20 ]
15

1933

1982

AtH
i-L
Nl
ADN
435
e
AHH
HUH
Ny
AON
438
e
Adk
11
NHP

1981

1980

438
e
I3
B
Nwi

1978

NITRATE-N

G

T/0HK

1983

1982

19681

1930

1979

T0TAL-P

6'1

S

/O

1961

1380

ORTHO-P

=
=4

1700

435
10r
AHH
U
Nur
prs
dag
wne
MM

BYR-

NuT

1981 1982 1383
OTTER CREEK STATIGN 06

1980

1979

F IGURE

5-2



S0

I3

‘.

TOTAL-N
NITRATE-N
TOTAL-P
ORTHO-P

1979
1979
1979

1882
EAST OTTER CREEX STATION 18

1981

1960

20,
15
0

z2.C.

TOM

5-3

F IGURE.




TOTAL-N

50

UL ~
2 , & | AHM e
- yuu [ ybh
. NHP I NGO
% L aon - AN
% - 4ls @ o - 435 o
- o0 T = S T
®
- L
&
%n G oM
- Kyr - NP
- AON - AN
= 43§ o o - 438 o
- e 2 z L. e &
%u LM L kBN
& - ouEw - yuk
&L owur L e
B - aon — ADN
@._@|muwm s - d3s g
M nr 2 pei e &
!ofe AbM - AHMW
\\Av W |- ddH
7 - Nyr N - Nur
\\\\ = AON aU- |= ACN
- L T - d35 ©
1 e 2|7 . g
..!..lm% - e o - e &
O SR CUI _H AUH
o - a LT 0
@\ll 'L m _ ~
<y -nr | _ -wr o
- i T L oaon | T
&=L & R - — -
5= ! e
& @ - 435 o [ = o m disot
m = o @
- e 2 2 - e T
- auu - AUK
YT - HoH
N o
s o 8 ° o | ™ = J
- ™ 3 - 7.
1/0W & T/0W . ‘ T/0H /40K

OTTER CREEK STATION 25
5-4

FIGURE




TOTARL-N

1880

40,

. ~ AF
S lt.mv © [= AtH W
e 29[ o AHH
¢.u.mv..fk® ST ”
== ACN -
I AON
o 1.5 2
© w2 z g
@Q RN e 2
wﬁ ok AHH
.@.@ - NuP Be-== ”
g o Ny
1 = 435 w o
X 2 - 43
P i @ °%
__ o e 2
' I
__ R YdH
e NHF
\%1 o AON
g -
\\\ o 8 g 438 a
Q.mw o nr 2
@..\.% e AHH
K [ o i
rér% f - NBI
e u%v - 435 © o
— - ] w 43
4 - ¢ ~ - o s m
8 [ e =
) mw " Aun
\\%ﬁé (- ¥d [TN]
ol — &
- NBf (a ] ! " T
R I
P ey B [0 [E & o
St TR - = z
O d35 e | * Y o
e 2ie
- e af S
— @ O
- Kb Fors
- yuH .
m. T 3 padlll | o
3 3 J 5, ; r NBP
L 2 i m 7] [ 5_
R 741 : i i
B2 F/OW - F
. ; ) /94 - 1/9H

1982 1983

OTTER CREEK STATION 26

1981
h-5

1879

FIGURE




TOTAL-N

Z20

15

10

/04

1979

NITRATE-N

6_

1/OH

-
ELL
L1-1n
AUN
4135
ane
AHH
HHH
N

1878

TOTAL-P

/0K

1979

CRTHO-P

5.0

1/

LITTLE BIMINI STATION 02

F IGURE




TOTAL~-N

10,

2
]

T/OH

anr
L
duH
Nyl
AQN
438
nr

AHH

yyH
Nb™
AON
435
ne
AbH
-1
L1-18
AON
d35

- anr

AHH
HUH
Nop
AON
d3%
T
AdH
LTt
NG
AON
d3s
Rlit
Al
HHH
NEi

1983

4982

1381

1980

1879

1.C00.

NITRATE-N

yail

anr
pUL
LLL)
NP
ADN
43§
ane
Al
Yl
Ny
AON
438
anr
AdH
0= 1]
Nur
ADN
d3is
e
Ak
BUH
L1:1
ADN
435
ane
At
b1
Nl
LU
438
LS
AHu
10
NH

1982

198)

1980

1978

TOTRL-P

T

T T T F

Z.C.

1A0H

435
ane
AbH
HoN
Nur
AON
d38
anr
AUH
yuH
Nur
ADN
438
ane
AdH
Y
NBl
ADN
438
wr
AHM
UK
L 1-1%

1983

1881

1980

1979

1982

ORTHO-P

0.

1981 1982 1983
TAYLOR CREEK STATION 01

1880

1979

FIGURE

N.W.

5-7



TOTAL-N

1979

- 00 - 0
Al - AUH
Q  k uw Yo
D - wer NYP
¢ [ AN AON
\% - 435 @ o 438 o
@r - e 2 @ me 2
Lo A Y SRR AHH
o - ¥HN Hul
- NP NHP
<
- AON AGN
& - d35 o o d38
- 0 2 2 e 2
- At AbM
- Wk ubM
r% - NP NuP
- dmto L TR - AON ADN
- 435 2 = d3s —
<, o [ a z e Z
Sk s AbH
&i YHH HHN
@@i NBP NUF
QMV b= AON ACN
?.@N@..@ - 435 o ] 43§ o |
@me@ L e @ o e 2
SR - oaun z AbH
& Lo fw a ¥oM | O
@v b= ! 1
% b= NHP o i Nur ....HUn
o @
A= : |
L — O o
435 m = m o 438 m s
- e 2 it - e 2
- AU - AW
oll-1-1"] [~ dbd
T T T Ner f r T T T NEM r
- - ™ =~ —_ - - o~ - -
/9K : 179 IO 3/94

1983
HERDWATERS CONFLUENCE STRTION 18

802

1981 .
5-8

19680

FIGURE




TOTAL~N

15,

124

T/OH

Ine
Hdb
NHP
Lao o
wr S
44y
NI
10,
we 3
Hdy
NEP
130
nr S
¥ad
NuP
130 o
e 2
Hdd
Nur
130 4
w2
¥dy
Kor
130
2
e <
udv

NITRATE-N

2.0,

/34

31 0

LEL]
Nuf

§963

1982

&5

TOTARIL.-P

3.C.

G
0

1/04

.0

anr
ddtd

100
e
Wdd
NP
190,
[ -]
ne %
¥4y
NUP
130
o
w2
¥du
NyP
190
a
e 2
ddd
NYP
430 o
e <
ydt
NEP
130
[ d
e <
NdH
NP

ORTHO-P

3.0,

2.0

1/0H

e
Hdd
Nur

130,

e 2

ydl
NBP
130,
e X
4dd
K&
130 _
e
ydu
NBP
£30
ne
udy
NupP
130
e &
¥do
NuP
129 ®
e 2
¥du
Nor

WILLIAMSON DITCH STATION 09

FIGURE

5-9




0. TOTAL-N

-

o ¢%W 2
. !
& éﬁ%% ¢ %?
s .
T T 1 71T 1 1 1§ §F© 1T 1777 73+
Jh:m..lb—:c:..l&zn:..t
S5 E£:538838EE5F3
1981 1982 1983
3.0 NITRRTE-N
2.
1.
—i
.
IS
=
4
3.C.)
2.0
1 1.0
~
)
| ! )
-GlllIlllllllllill’illllTilr—l
zF o J - T ooxr J e~ T oo 4 - 2P o g ~ F o ) o~ F oo o = T o
T 4o 5 U T 4 8 L € 4 D u € a DD U T oD u T eE 3O u. oo o
- T T O e M T TP o Y & Yoo e oo T O TY @ t,oo @ Mmoo Tmooad o
1978 1978 1980 1981 1982 1983
4.0, GRTHO-P
3.0
2
4
S
)
o

UPPER TRAYLOR CREEK STATIGN 11

5-10




4 |
™ AWNWMV
~ IllA.wrlr B
~ |KW”H.H H%MWI.!.I.#H&W ~
6w %0 |
mM.J >R Avn.MWV
=t *~Es,
— & -
Samey &> r

/oM,

wne
udy
NGl
136
e
ddd
Kbl
130
wr
Yatd
Nbr
130
e
Yol
Nbfl

ane
dbi
NuP
iJ0

ddd
NG
120
nr
Hdt

LI-Th

1979 1480 1981 1982 1983

NITRATE-N

1978

B¢ L

Bt

T/Ou

wnr
Udy
Nur

TOTRL-P

B

1/0W

ne
Hdb
Nor
130
e
Hdt
[L1-1N
i
ane
HdH
Nbl
130
e
ydh
Nuf
k30
nr
ddd
Nur
k30
ne
ydb
NbT
132
anr
HdH

NP

1383

1982

1981

1980

1973

1978

ORTHO-P

B

T4OH

MOSQUITO CREEK STRTION 13

FIGURE

5-11



50,

TOTAL-N $
!
L]

TS ¢
:i GiP (] SP éﬁ Y
£ Rt o & SaRpe
% & Sk
] ] ] ] 1 ] i T R
€ o4 ~ E o d - E o
SN -
1982 1983
2.0, NEITRATE-N
1.0
i
g
2 [TTED
= ol G
B Vi Tinnaes R b,
z =
@ . =)
= =
19 TOTARL-P
6-1
B ]
. | _1
n | X!
o & : :
Z v -
~ ] g -\ \ & - & A
o A 1‘ A Al A &
0 1 T I i ] ] T 1 1 ¥ 1 I T ] I} T ] ] ] 1 1 [ i 1 i 1
L T T I R T T - T - T S O ¥
€ & D O T & I3 YU £ A D U T LY O T o D wu T a B ou T a S
T @ S o % @ 9 oo 5 oaE o o % o 9 e w5 d S e s @& =88 &8 35 F 5
1978 1979 19840 1981 1982 1983
10, OQRTHO-P
8]
-
S~
(s}
=

I i { 1 1 o I I b 1 1 1 1 ] 1 i I | 1] i ] 1 T 1

= o= g — x L - — = o -t -— = o - — = '3 =t Lo = - 3 - Lo = -3 -l

T a L e 4 D L T A D U € & 2 U T 4o D U T A D U T o4 9

ST S e S5 o009 e 5o % e H oa H e S a e n & S a SsS aT oS
1978 i979 1980 1981 1982 1983

FIG

URE NUBBIN SLOUGH STATIGN 14

5-12




TOTAL-N

jraii e

ang
-1
ygu
NGr
AN
mum
ane

At

LN
ADN

d38

AYH
bl
NG
AON
d3s
wmre

AtH

1983

1882

NITRATE=-N

1963

G

/94

e

AN

HbM

Nur

ADN

438

nr

Adu

HHUR

Nur

ADN

d3$

e

Atk

LT

NEr

AON

d3s

ane

Apk

1983
10,7

16,2

1982

1981

TOTAL-P

T
34

e

AHH

LB
LI-18
AON
438
wnre
Adi
b1
Nur
ADN
435
ane
AtH
el
Nl

ADN

Ine

]

1983

1982

ORTHO-P

19813

nr

Abi

¥BH

Nor

ADN

438

ne

AW

HuH

-3

AON

43S

AGH

HUH

LI

ADN

435

1963

1982

HENRY CREEK STATION 39

F IGURE

/30U

5-13




TOTAL-N

3.0,

P

WV

ane

AHH

o

Nui

NITRATE-N

i-000,

-800

1/9u

ane

AbM

yHH

Noi

TOTAL-P

2.0,

N

1/8H

nr

AGW

LL L

Nul

ORTHO-P

2.0w

ane

AHR

L=

NHP

AON

d3§

nr

AbM

Yok

Rgr

ADN

43%

Jae

AbH

yYH

NBP

AON

aor

Y. T4

1983

LETTUCE CREEK STARTION 40

1982

1981

FICURE

5-14



=

N

T AYnul b

2 o.5®

L &= Mwwﬂ r
%mmmw .

o T 13 AW “ T L

/94

ne
Yal
NI
150
mnr
Hal
NP
138
wne
dd
3-8

i3d

LEL

130
e
Hdd
NYI
i30
wmr

Yab

L1-19

1983

1982

1981

1980

978

1979

NITRRTE-N

ZVCW

Te W

mnr
HdH
NHI
iJ0
i
ddb
N[

130
nr
ddd
Nor
130
e
ydt
Nur
130
wme
¥Hdid
[3-18

130

HdlY

1983

19682

1983

1980

1979

1978

TO0TAL-P

anr
ddd
NHP
130
nr
Ydl

NYP

anr
udd
NHM

13¢

ddY
NBP
130
awnr
Hdl
Rui™

130

ddd

L8

1883

1982

198}

1980

1979

978

CRTHO-P

13813

1980 i981
AT LAKE OKEECHOBEE

13739

1378

1882

F TGURE

5191

5-15



APPENDIX &

COOPERATIVE AGREEMENT



RWi/ep

Lo

I»9902£308
AGREEMENT RETWEEN THE
.AGRICULTURAL STABILIZATION AND CONSERVATION SERVICE
AND THE
SOU'f‘lI FLORIDA WATER MANAGEMENT DISTRICT
_ Smbiiactg_ Cooperative Agreen{ent for Providing Water Quality Monitoring for the

Tayvlor Creek/Nubbin Slough - RCWP

Puppose

The Rural Clean Water Program (RCWP)Y, like all public investments, must he

-monpitored and evaluated in terms of its performance in meeting restablisher

abjeetives and goals.

[-la_ckgrouna

The Agriculture, Rural Development, and Related Agencies Appropriation Act of
1980 (P.1.. 96-108, 93 Stat. 821, 835) established the Rural C'lean Water Program
(RCWP). The regulations implementing the program {7 CFR, Section 700.3)
provide, "At the naticnal level, the Seeretary of Agriculture will administer the
ROCWP in consultation mth the Administrator, EPA, including EPA's concurrence
in the selection of cht Manngement Practices (BMP's), as provided in the 1980
Appropriations Act %o(-tlon 700.3 of the regulations also reserved the authority
to approve projéets lo the Scerelary of Agricullure.  Program administration
was delegated to the Administrator, ASCS and the coordination of technieal
assistance to the Chief, Soil Conservation Serviec.

Activitigi
'I’t}qf monitoring - will be performed as specified in the approved monitoring and
eygluation plan and in accordance with the EPA document, "Guidance for the
Development of Evaluation Plans for NPS Control Projects.” No RCWP funds
will be used for performing general monitoring.
AR annual monitoring and evaluation report will be prepared for the project as
required by RCWP regulations 7 CFR Part 700 Paragraph 700.40. The regulations
require that the report eover the following items:
(1) A description of water quality monitoring strategv for the area,
(2) DData collection schedule,

(3) Parameters being monitored (and haseline values),

- {4) Collection and analvtical methods,




(3} A summary of existing data and trends.

4 Reporting Requirements

A By November 15 of each year, the project will submit an annual monito ing
and evaluation progress report according to Attachment A, "Report
Format". The initial report wil]l also ingiude:

(1) A copy of the monitoring plan.
(2} A map outlining the project area with demarcation of the eritieal
area, monitoring stations, and farm houndaries with ASCS farm

numbers.

B Provide water quality sampling data to North Carolina State University
pecording to instructions that will he provided lIater.

C Provide the socioeconomie survew dnta aceording to mstruc‘-tmnq that will
‘ he provided laler.,

P The State and lLoeal Coordinating Committee will obtain commitiments
' with partics résponsible for meeting reporting requirements as sneeified
in Attachment A, and B.

5 Agreerzent Duration

This Agreement shall remnain in effeet throughout the life of the Tavlor
Creek/Nubbin Slough - RCWP Project, not to exceed 15 vears. However., the
Agreement ard Monitoring DPlan shall be reviewed annually and amended as
necessary by the mutual consent of the Administrator, ASCRS, and the Chairperson,
State Coordinating Committee.

6 Funding

Should the South Florida Water Management Distriet (SFWMD) fail to establish
and budget moneys to fund its part of this agreement in anv [iscal year during
the life hereof, either hecause (i) the SFWMD Governing Board refuses or fails
to approve such funding; or (ii) because of action of the Legislature of the State
of Florida prohibiting the funding for anv reason, the SFWMD shall terminate
this Agreement ayg of the date when presently hudgeted funds are” totallv spent,
and notification of such termination shall be given to the ASCS-SCS, in writing,
as soon as the SFWMD has knowledge of the failure, refusal or pl‘Ohl?‘)lt]Oﬂ to
fund the Ag‘reement

e I, A = "I - e 7
person, Local E}mrdmntmg Committee Date

i

£ '
n SR i i
..f £ 1 _&éﬁ . j_f?miig_t___

\
South Florida“Water Management Thstrict
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APPENDIX 7

.APPROVED BMP'S FOR THE TAYLOR CREEK-NUBBIN SLOUGH PROJECT

BMP-1. Permanent Vegetative Cover
BMP-2 Animal Waste Management System
BMP-5 Diversion System

BMP-6 Grazing Land Protection System
BMP-8 Cropland Protection Systéms
BMP-10 Stream Protection System

BMP-11 Permanent Vegetative Cover on Critical
Areas

BMP-12 Sediment Retention, Erosion, or Water
' Control Structures

BMP-13 Improving an Irrigation and or Water
Management System






RCWP PRACTICE
Taylor Creek-Nubbin Stough

*=-BMP-1 PERMANENT VEGETATIVE COVER
A Purpose. To improve water quality by establishing permanent
vegetative cover on farm or ranchland to prevent excessive runoff
of water contributing to water polTlution.

B Applicability. To farm or ranch land where substantial amounts of
po]]utant runoff contributes to water pollution.

€ Policies. This practice is limited to measures that establish and

' materially extend the life of the permanent cover by such means as

seeding, application of fertilizer and/or liming material, fencing,
seedbed preparation and earthmoving.

D Lifespan. The vegetative cover which has been improved or protected
shall be maintained for a minimum of 5 years following the calendar
year of installation.

rr

Specifications.
1. Technical responsibility is assigned to SCS.

2. Components:

5CS Code
Fencing - 382 )
Grasses and legumes in rotation - 411
Pasture and hayland management - 510
Pasture and hayland planting - b12
Proper grazing use - 528
Planned grazing systems - 555

3. Specifications for each component of this practice are available
in the local SCS field office.

F Federal Cost-share

- No cost-shares. --*

12+9-32 | ' | Page 1



BMp-2

J-15-83

" RCWP PRACTICE
~ Taylor Creek-Nubbin Slough

o

ANIMAL WASTE MANAGEMENT SYSTEM

A Purpose. To improve water quality by‘pfOVidihg facilities for the
-, storage and handling of livestock waste to abate pollution: that may
otherwise resylt from livestock operations.

B Applicability. This practice is appficéﬁie on all. farmland where
animal waste from the farm constitutes a significant pollutfon hazard.

C Policies.

1 This practice is designed to provide facilities for the handling
of livestock waste and the control of surface runoff water to
permit the recycling of animal waste on the land or back to the
barn in a way that will prevent or abate pollution that would
otherwise result from livestock operations,

2 Cost-sharing is limited to solving the po]]Ution prablems where the
Tivestock operation is a part of the total farming operation. -

3 Cost-sharing is authorized:

a Only for animal waste facilities such as aerobic or anaerchic
lagoons as well as diversions, channels, waterways, outlet
structures, piping, land shaping, and similar measures needed
as @ part of a system on the farm to manage animal wastes.

b For:

(1) Permanently instéllédﬂequipment heéded aé,an integral part
of the system. Pumping equipment is considered eligible
for cost~sharing when:

(a) Pumping equipment.is anchored and remains attached to
the distribution system except that the pump may be
detached and moved to different locations around the
same lagoon system; and

(b) The pump is the'tybe-that normally cannot be used for
other purposes without alterations.

(2) Fencing and vegetative cover (including mu]ching)'needed to
protect the facility. - :

(3) Leveling and filling to permit the installation of an
effective system. : 1T

¢ Only if the facilities will contribute significantly to
maintaining or improving the water quality.

Page 1 of 2
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3-15-83

Lifespan. _ :
ollowing the calendar year of installation.
Specifications.
1 Technical responsibility is assigned to SCS.
2  Components: | '
Waste management system
Critical area planting
Dike
Waste treatment lagoon
Diversibn
Fencing
Fi}ter‘sfrip§
Grassed watérway or outlei
Irrigation system, sprinkler
Inrigation system, surface and subsurface
Subsurface drain
Subsurface drain. field ditch
Surface drain, main orliatera1
Waste utilization
Pumping plant for water control
Wash water recovery system |
3

SCS:Code

312

342

356
359
362

382

393
412
442
443

- 606

607
608

633

533
634

The practice shall be maintained for a minimum of 10 years

Standards and specifications for each component are available in

the Yocal SCS field office.

Federa]\tpst-share.

1

75 percent of actual cost of eligible components (except components
533 and 634) not to exceed average costs as listed in publication on

file in the county ASCS office.

60 percent of the actual cost of eligib]e components 533 and 634

the county ASCS office.

. not to exceed the average costs as listed in publication on file in

Page 2 of 2




RCWP PRACTICE
Taylor Creek-Nubbin Slough

BMP-5 DIVERSION SYSTEM

A

Purpose. To improve water quality by installing diverions on farmland
where excess surface or subsurface water runoff contributes to a water
pq}]ution problem. :

Applicability. This practice is applicable on a)l farmland where excess

syrface or subsurface water runoff contributes to a water pollution problem.

Policies.
L Cost-sharing is authorized for minerals, eligible seed or plants, seedbed
Preparation, earthmoving and needed materials.

2 The acreage seeded must be protected from grazing by domestic livestock
until the stand is well established.

3 Consideration should be given to the needs of wildlife when determinatjons
as to seed varieties and other practice specifications are made.

*-4 Cost-sharing is authorized for diversions, ditches, dikes, installation of

structures sych as pipe, chutes, underground outlets, or other outlets, if
needed, for proper functioning of a ditch or dike, for more even flow,
necessary leveling and filling to permit installation of an effective
system. Subsurface drains may be installed where necessary for the

proper functioning of the diversion,-*

5 Cost-sharing shall be timited to minimum minerals, seed or plants, seed-
bed preparation, earthmoving and needed materials to achieve stated purpose,

b Lifespan. The practice shall be maintained for a minimum of 10 years fol-
lowing the calendar year of installation.
£ Specifications.
1 Technical responsibility is assigned to SCS.
2 Components:
SCS Code
Dike ' - 356
Diversion : - 362
Subsurface drain - 606
*-.- Underground outlet - 620 -.*
3 Standards and specifications for each component are available in the
tocal SCS field office.
F Federal Cost-share.
75 percent of actual cost of eligible components not to exceed average
costs as listed in publication on file in county ASCS office.
12.27,82 | | | - |  Page 1




BMP-6

6-16-81

RCYWP. PRACTICE
Taylor Creek-Nubbin Slough

GRAZING.LAND PROTECTION SYSTEM

A

D

E

Purpose. To improve water quality through-better'graZiﬂg

1stribution and better grassland management by developing

wells, ponds, and installing pipelines and storage facilities.

| Applicability. This practice is authorized only when needed

to correct an existing problem causing water poliution due to
over con;entration of livestock. T :

Policies,

1

Cost-sharing is authorized for:
a Construction of wells,
b Construction of dugouts or ponds..

¢ Installing pipelines, trouéhs, and storage facilities.
Wells must be provided with pumping equipment and adequate
storage facilities. '

Cost-sharing is not authorized for any system which is:

a Primarily for recreation, wildlife, dry lot feeding,
corrals, or barns,

b For the purpose of providing water for the farm or ranch
headquarters.

A1l State and county laws, rules, and regulations governing
the installation of wells shall be strictly adhered to. The
farm owner shall furnish the permit required for installing
wells,

Lifespan. The practice shall be maintained for a minimum of

years following the calendar year of installation.

Specifications:

1
2

Technical responsibility is assigned to SCS.

Components:

SCS Code’
Ponds - 378
Pipelines - - 516
Trough or tank - 614
Well | - 642

Specifications for each component of this practice are avail-
able in the local SCS field office. ;

Page 1




RCWP PRACTICE
Taylor Creek-Nubbin Slough

¥-- BME-8 CROPLAND PROTECTION SYSTEMS

A

Purpose. The purppse is to improve water quality by insuring that a
¢rop rotation is used on cropland to effectively utilize waste effluent.

Applicability. Apply this practice to cropland needing protection from
waste effiuvent runoff applied to this land between crops or pending
establishment of enduring protective vegetative cover.

Rolicies. A good stand and growth must be obtained and must be maintained
on ih1s-1and for a period specified by the COC.

D. Lifgggan. The cover must be maintained without cost-shares from the period

E

12+9-82

en-the crop is removed until the beginning of the normal planting period
for the succeeding crop.

Specifications.

1 Technical responsibility is assigned to SCS.

2 deponentsﬁ

SCS Code
Conservation cropping system - 328
Cover and green manure crop - - 340

3 Specifications for each component of this practice are available in the
lacal SCS field office.

Fedgra1 cost-share,

-Ro cost-shares.--*

Page 1




RCWP Practice )
Taylor Creek-Nubbin Slough

BMR+1Q STREAM PROTECTION SYSTEM

A Purpose. To improve water quality by protecting streams from
animal waste, sediment or chemicals through the installation of
vegetative filter strips, protective fencing, portable livestock. _
shade structures, and livestock crossings. o -

B Applicability. On stream banks and associated areas contributing
to a water quality problem. : ‘

¢ Policies.

1. Cost-sharing is authorized for seed or plants, minefalé;f@OPtabTe
livestock shade structures, land clearina and leveling for fencing,
fencing, and livestock crossings.

2. The acreage seeded must be protected from grazing by domestic
Tivestock until the stand is well established.

3. Cost-sharing shall be limited to the minimum minerals, seed or
plants, land clearing for fencing, spoilbank spreading for fencing,
fencing, and livestock crossings needed to control pollution for
water quality improvement.

D Lifespan. The practice shall be maintained for a minimum of 10 years
folTowing the calendar year of installation.

E Specifications.

I Technical responsibility is assigned to SCS.

2 Components:

SCS Code
Fencing - 382
Filter Strip - 393 -
Livestock Shade Structure (portable} - 473 (Interim)} c
Streambank Protection - 580

3 Specifications for each component of this practice are availablie
in the lecal SCS field office.

F Federa] Cost-share.

75 percent of actual cost of eligible components not to exceed
average costs as listed in publication on file in county ASCS office.

*-- Cost-shares are allowed only in this BMP and BMP's 2 and 12 for
component 382.--*

2+23-83 : - Page 1




*-o BMPe}i PERMANENT VEGETATIVE COVER ON CRITICAL AREAS

A Purpose, This practice is to stabilize and improve fi]tfation
capabilities of critical areas adjacent to streams and ditches.

RCWP PRACTICE
Taylor Creek-Nubbin Slough

8 Applicability. Apply this practice to critical areas such as banks of
streams and ditches, on areas that are susceptible to erosion or where

runoff carrying substantial sediments or pollutants constitutes a

significant water pollution hazard.

( Palicies. This practice is for measures needed to stabilize a source of
sediment (such as arading, shaping, and filling), the establishment

{including minerals) of grasses (including filter strips), trees or shrubs,

and similar measures which are practical for the solution of the

problem.

@ Lifespan. The acres shall be maintained for a minimum of 5 years follpwing

the year of installation.

£ Specifications.

1 Technical responsibility is assigned to SCS.

2 Components:

Critical area planting
Fencing

Field Borders

Filter strips
Livestock exciusion
Mulching

Spoilbank spreading
Tree planting

Well plugging

3 Specifications for each component of this practice are available

in the local SCS field office.

F federal cost-share.

No cost-share. --*

12+9.82

SCS Code

342
382
386
393
472
484
572
612
643

Page 1




RCWP PRACTICE
Taylor Creek-Nubbin Stough

BMP-12  SEDIMENT RETENTION, EROSION, OR WATER CONTROL STRUCTURES

A Purpose. To improve water quality through the control of .<- .
erosion, including sediment and chemical runoff, from.al
specific problem area thereby preventing water pollution.

B Applicability. To problem areas identified on farms where
runoff of substantial amounts of pollutants contribute to
water pollution.

G Policies,

1 Cost-sharing is not authorized for irrigation structures
which are a part of a distribution system for irrigation
water.

2 A1l laws, rules, and regulations governing the construction
and use of water storage and management facilities shall
be followed. The landowner or operator shall be responsible
for obtaining all necessary permits from the appropriate
Water Management District or regulatory agency.

) Lifespan. The structures shall be maintained for a minimum of
10 years following the calendar year of installation.

E Specifications.

1 Technical responsibility is assigned to SCS.

2  Components:

SCS Code
Dike - 356
Fencing - 382
Structure for water control - 587 o
Water and sediment control basin - 638

3 Specifications for each component of this practice are avail-
able in the local SCS field office.

F Federal cost-share.

75 percent of actual cost of eligible components not to exceed
average costs as listed in publication on file in county ASCS

*_.office. Cost-shares are allowed only in this BMP and BMP's 2
and 10 for component 382. --*




RCWP PRACTICE
Taylor Creek-Nubbin Slough

*--8MP-13 IMPROVING AN IRRIGATION AND OR WATER MANAGEMENT SYSTEM

A

PurEose. To improve water quality on farmland that is currentl,‘/_under
irrigation for which an adequate supply of suitable water is available,
on which irrigation will be continued, and on farmland with a critical
area or source that significantly contributes to the water gquality
problem by the following:

I Installation of tailwater return systems.

e Convérsion to a different system to reduce water pollutants.

3 Reorganization of an existing system to reduce water pollutants.
Applicability. Apply this practice to land currently under irrigation

fb},Wh7§h an adequate supply of suitable water is available, on which
irrigation will continue, and on which signigicant soil or water

. conservation problems exist.

F

Policies. This practice is for permanently installed systems; land
Teveling; and tailwater recovery systems or other installations for the
conservation of soil or water where needed as an integral part of the
irrigation system being reorganized to improve water quality.

giﬁesgan. The system must be maintained for a minimum of 10 years
following the calendar year of installation.

Specifications.

1 Technical responsibility is assigned to 5CS.

2 Components:

SCS Code
Irrigation water conveyance - 428
Pipeline - 430
Irrigation system, drip - 441
Irrigation system, sprinkler - 442
Irrigation system, surface and subsurface - 443
Irrigation system, tailwater recovery - 447
Irrigation water management - 449
Irrigation land leveling - 464
Structure for water control ~ 587

3" Specifications for each component of this practice are available in
the local SCS field office.

Federal cost-share.

No cost-share.~-*
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